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PREFACE. 



Much might be said by way of preface to the following 
treatise^ so many-sided is the subject the details of 
which, described and illustrated more or less fully, 
occupy its pages. Little, however, requires to be said 
as to its importance ; for that must be manifest, even 
to the most casual observer of the times and circum- 
stances under which we live, which have brought 
about some marked changes in various departments 
of our national life; as, for example, the increasing 
population, the improved means of living, and the 
higher wages which many possess, the expenditure 
of which is exercised with a prodigality to which 
no parallel has ever before been presented in our 
social experience. As one of the results of this great 
change in the position and habits of living of large 
numbers of the population, who, m ioiX£i<^T N^vdcl'^"?^^ 
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looked upon what now are necessaries to them as 
luxuries, rarely, if ever, to be indulged in, and of a 
like increase in the means of the superior classes of 
society, there is a large and daily increasing demand 
for farm produce of all kinds. These and other 
obvious causes render it a matter of imperative mo- 
ment that every means should be taken, not merely 
to increase the productive powers of soils already 
under a fair average style of culture, but also to 
improve or renovate those lands which, either by 
careless or wilful neglect or the lack of means on the 
part of their proprietors, have been suffered to fall 
into a condition of unremunerative culture, and are in 
danger of lapsing into a state closely approaching that 
of waste or unproductive lands. In both of these 
departments of practical farming there is a wide field 
for the outlay of capital, and the exercise of skill in 
adopting the best systems of working, for the display 
of that energy and practical and theoretical knowledge 
which have enabled the most advanced of our farmers 
to show what can be done in largely increasing the 
fertility of even ungenerous soils ; improvements which 
ought to be extended, till they embrace all the farms 
of the kingdom. Nor is there a less imperative neces- 
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slty to add to • the food products required by our popu- 
lation by the reclamation and cultivation of lands 
which at the present moment are virtually waste, inas- 
much as they yield nothing of value. Enough has 
been done in this direction to prove that vastly more 

is yet to be done ; and all honour be to those who, 
like His Grace the Duke of Sutherland, are expending 
large sums in forming fertile fields out of wide tracts 
of useless lands. At the same time there are large 
areas of waste lands which are truly so, and which, if 
no other use be found for them, must remain so, inas- 
much as by no known means of agricultural treatment 
can they ever be made so productive as to repay the 
cost of such endeavours. 

We have said enough, then, to show the importance 
of the subjects of which our work proposes to treat. 
So numerous, however, are the details and so many 
are the points involved in each, that it is impossible, 
within the narrow limits of a volume like the present, 
to do more than give the merest outline of their 
leading features. Nevertheless, it is hoped it will 
convey to the reader a fair idea of at least the most 
important. The illustrations will, it is believed, tend 
to render the whole more explicit. 
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Such as it is, the volume is put forward by its 
author with a hope that, ^^ outlines" though its pages 
be, it will serve not only to give the reader a know- 
ledge of all the leading features of the subject, but 
impress him with a desire to study it in fuller detail 
in larger volumes. 



ADDENDUM. 



In page 39, in fourth line from bottom^ after the word " acres " add the 
u>t>yd8 " under turnip cultivation, or one fourth part of the whole." 
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CHAPTER I. 

LOCAL PECULIARITIES AND CHARACTERISTICS OF THE 

PROPERTY. 

Local PeculiaHtiea, 

That much of the value of a landed estate depends 
upon what may be called its "local peculiarities'* 
admits but of little or no doubt. In times more or 
less remote, but far removed in their aspects from the 
stirring ones we now live in, it would and did not 
matter so much as to where a property was placed. 
Comprising within itself all that the requirements of 
the population which dwelt upon and lived more or less 
directly by it demanded, it mattered very little, compara- 
tively, whether the access to it was more or less easy. 
What was chiefly demanded was fair proximity to a 
market-town, and sometimes not even that, as buying 
and selling went on very much between the farmers of 
the estate, or by the traders, graziers, and butchers 
who came round at stated periods and bought up and 
drove away stock to the markets to Iq^ ^Oi3l> ^t \si 
the graziDg Selds in which they wcie \jo \>^ iv>.\XR5^^ 

B 



2 LANDED ESTATES MANAGEMENT. 

There was at those times a species of "self-depen- 
dence," as we call It, existing on large landed estates, 
of which perhaps the only examples now to be met 
with are In certain parts of the Continent or In the 
colonies ; although traces of It are still here and there 
to be met with In the more remote or Isolated districts 
of this country. Matters, however, are vastly changed 
now, and we live In times and under habits and 
customs of business which are as different as well can 
be from that state of comparative Isolation to which we 
have just alluded. We live fast now-a-days. In more 
ways than one ; and business Is no exception to the rule, 
if Indeed It be not the most characteristic of all the mo- 
dem ways of living In Its "hot haste and hurrying 
speed '^ — In which every one Is endeavouring to outrun, 
so to say, his neighbour In the race for wealth and posi- 
tion, and In which the weakest soon finds himself over- 
powered, either by the more agile or the less scru- 
pulous. And although farming Is perhaps the one 
business left now which has much of the quietness 
which our forefathers loved and, moreover, practised. If 
not with the dashing success of our times, at least with 
a degree of comfort and contentment which many 
amongst us, if the truth were known, really heartily 
envy ; still It also has felt, and feels every day, more 
and more of the influences we have hinted at; and 
much of the quietness which does still characterise it 
arises, as It will likely always do, as much from Its 
necessities and peculiarities connected with climate, 
soil, and crops — ^things which will take and have their 
time — as from any other cause. 

Be all this as It may, and It Is not lacking we be- 
lieve, at least hope. In practical suggestlveness, the fact 
remains that farming in all its branches, both of pro- 
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duction and sale, is a vastly more pushing business, and 
conducted with more energy, skill, and daring, than 
ever characterised it. Hence we find that some points, 
in former days not considered to be of great import- 
ance, are so now, and we find the local peculiarities of 
farms and estates connected with the means of transit, 
either to or from other localities more or less distant, 
points which demand and receive the greatest atten- 
tion. For it is not only the point to be the fii*st in — 
using this term as indicative of the farmer having the 
best produce — but at the market, so rapidly are trans- 
actions now gone through with. 

A very large traffic indeed is now carried on through- 
out the country in taking not merely the produce of farms 
to markets, but conveying to farms the '' thousand and 
one things " which the exigencies of modern farming 
require — the manure, the seeds, the implements, ma- 
chines, &c., &c. The largest part of this traffic is con- 
ducted by the railway companies, as might be sup- 
posed, from the rapidity with which they carry goods 
great distances. The importance, therefore, of the 
farms of an estate having a ready means to avail them- 
selves of railways will be obvious. Nor are the railway 
companies themselves at all unaware of the value of the 
farmers' business to them ; so that many a little road- 
side station is put down, the chief if not solo purpose 
of which is to assist this business if possible. And 
perhaps no better idea can be obtained of one of the 
features of farming as now carried on than by noting, 
not merely the varied nature of its *^ products," but how 
gradually their extent influences the welfare of the 
** little station," and how this grows and grows till it is 
often raised to the dignity of a second itnol ^^x^VO^^^^ 
goods station, 

b2 
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We have said that the railways are anxious to secure 
the fanners' trade ; some of our readers may fancy this 
is very easy to do, as they have a monopoly of all the trade. 
Not so, however. In many districts of the kingdom the 
canals, which on their introduction were as great novelties 
as railways were on theirs, still keep open, and to good 
business purpose, and are able to compete strongly with 
even the superior rapidity of railway goods traffic. 
This arises from the cheapness of " water carriage " as 
compared with land ; hence, as now stated, the large 
amount of business still carried on by canals, and hence, 
also, the value of the farms having easy communica- 
tion with their loading stations, or with any part, indeed, 
of the canal. Much, also, of the traffic of estates is 
carried on between one town or village and another by 
" local carriers,'' a business of much greater extent than 
many might be disposed to believe ; and it need scarcely 
be said that the cartage of the farm exterior to it is con- 
nected with the nearest market town. A good deal of 
traffic is also carried on along tidal rivers and with 
small seaport towns, in cases where the farms happen 
to be near those outlets. 

The importance of having, therefore, not only short, 
but good road accommodation to the farms of the estate 
will be obvious from what we have said as to the 
number of outlets for their outgoing and incoming pro- 
ducts and materials. Main roads or highways are 
almost universally well laid out, and,.on the whole, well 
kept up ; it is therefore to the " accommodation " and 
smaller roads that the attention of the proprietor of the 
estate requires to be directed. Many of the parish roads 
throughout the kingdom are kept in a condition which 
js far from satisfactory ; with such there will always 
^0 di^cultiea over necessary alterations and repairs. 
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and this not merely from the nature of the authorities 
who Tule over them, but because, in many instances, of 
those being so constituted and divided that it is difficult 
to fix the responsibility in the right quarter ; and all 
know how true it is that what is everybody's business 
is nobody ^s business. But the condition of the roads 
which belong to the estates themselves is not always so 
satisfactory as it should be ; and it is only a wise policy 
on the part of proprietors to have the means of com- 
munication with districts exterior to their estates in as 
high a degree of completeness, both as to laying out 
and construction, as possible. (See remarks in another 
part of this work on the Construction of Roads.) 



Oeneral Featiivea or Cliaractcristica of tlte LaruU of 

tJce Estate, 

The next point connected with estates which comes 
up for consideration is the general features or charac- 
teristics of the lands of which they are composed. As 
this includes the question of their value as agricultural 
lands, &c., the importance of the point will be observed 
by the student. This value is dependent upon a variety 
of circumstances, of which we propose briefly to treat 
in the present section. 

At first sight the student might be apt to say, "What 
can influence the value of the lands of an estate but the 
quality of the soil P But a very little consideration will 
suffice to show that it is not this which determines the 
value. A soil may- be actually better in one district 
than another ; but the soil of the poorer district can be 
made to bear crops and at a profit, while the other is 
devoted only to but a scanty and t^oot e^i\!C\N^\I\aTw. 
liocality, position of the fields, climato, VtXV \xAni^'^^^ 
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the value of the lands of an estate. The mere position 
of a field makes a wonderful difference in the yield 
which it produces, for it may be exposed to a prevailing 
wind against wMch it is iinpossible to provide proper 
shelter^ and against which crops cannot contend. This 
is the rule on this pointy although like all other rules 
it has its exceptions^ and some of these are very 
remarkable. We know of one farm with an exposure 
which almost invariably is found to be a bad one, yet 
the best land on this farm lies in this exposure. Again, 
as to locality, the lands may be situated near the sea, or 
to a range of hills against which the rain-clouds beat, 
producing a climate remarkable for its humidity and 
its lack of sun, so that crops are always late, and stock 
thrive but poorly if not provided with due shelter and 
be mainly house-fed. Or it may be dry, or subjected 
from a variety of causes to excessive droughts, which 
render the raising of crops, the keeping up of pastures, 
and the proper nourishment of stock, as difficult a 
matter in the one case as in the other. The im- 
portance, therefore, of attending to the "rainfall," 
the " temperature,'* and the "prevailing winds," and 
their effects, will be obvious. Climate, considered 
per se, too, has also its influence, and that a powerful 
one, so that poor soils bear better crops where this 
is favourable than richer ones where it is the reverse. 
The soil of a farm may be excellent, but the fields 
on which it lies are so characterised by their surface 
and position that a much larger expenditure for labour 
is demanded than in cases where the land is so situ- 
ated, or lies so that it can be worked at the minimum 
of expense. The mere whim or caprice of the pro- 
prietor, indeed, may influence the value of his property. 
-^ laaj^ be admirably adapted for producing good timber, 
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when the trees are judiciously planted ; hut trees are 
what he will not have. It may be made to pay best 
only under a certain kind of culture, but that is the one 
which he will not permit of. It may be wholly unfitted 
for stock rearing and breeding, but it is to this he 
devotes his cares ; or while well adapted for one class 
of stock, that is the excluded class. These may seem 
to be exaggerations, but they are not always so, but 
sober matters of fact ; and the agricultural history of 
our country could produce, we suspect, more than one 
example of the value of an estate being greatly reduced 
by little less than a whim. The fields may be so 
numerous and so small, may be encumbered with huge 
old-fashioned hedgerows, and these so thickly studded 
with trees, that not only is the productive power of 
the soil lessened, a large portion of it lost for cultural 
purposes, but their working is so far from economical 
that a farmer will hesitate before he gives a good rent 
for the farm, or to come up to that which is asked 
for it. Injudicious cultivation, by either robbing 
the land by allowing unskilful farmers to work it 
so as to deprive it of its manurial constituents, or 
by bringing up those which are bad from a worth- 
less subsoil, may also reduce the value of the farm 
considerably. We have already said that the presence 
of "woods" in well-proportioned number, and judi- 
ciously disposed so as to give shelter to the fields 
without loss of their productive qualities, always to a 
greater or lesser extent raises the value of the lands of 
the estate, as the converse has the opposite efiect ; so 
also is that value influenced by the " water " charac- 
teristics of the lands. "Water, it need scarcely be said, 
is an essential element on a farm., li \\» ^^ ^^\st^^^ 
diSoult as a rule to he got, and in EOia^ "^w^.^ ^'^ Sff^*^ 
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at by great expense, and if small streams be few and 
in some parts do not exist, the value of the land is pro- 
portionately lessened. Whereas a farm well watered 
in every respect is sure to command a better price ; and 
that will advance in proportion just as this is so well 
disposed in favourable and valuable parts that it can 
be used in place of steam as the motive power of the 
farm buildings, and in other localities be made available 
for irrigation and other purposes. Under such circum- 
stances the farm assumes the position of a first-class 
one— other things being equal— which will bring the 
highest rent, and some estates are so favourably situated 
in these respects that their value is quite exceptional. 
A few other points remain to be noticed. If the land 
be as a rule flat, and the soil, climate, and locality good, 
the fields of the farm well laid as regards size and form, 
and judiciously sheltered, the farms will generally bring 
good rents, as the working of them as regards the use 
of either steam or horse-power will be reduced to a 
minimum ; while the same may be said to be the case 
as regards the cartage to and from the buildings. The 
only objection to land as a rule too flat is the difficulty 
of getting sufficient " fall " for drainage, and, if water 
be abundant and other circumstances favourable for 
irrigation, an easy-enough flow for the water. But, 
with the exception of certain districts, large tracts of 
lands are generally distinguished by an imdulating 
surface. On these, if the rise and fall of the land be 
not too great, and other circumstances being favourable, 
the farms possess such facilities for many operations 
that their value will, if it be not raised, certainly not be 
reduced. But there are some fields so very steep, and 
on the best farms, that not only is a peculiar mode 
ofpJoughing the soil — the " one way " furrow system 



UPLANDS — ^LOWLANDS — MOSS AND HEATH LANDS. *9 

— ^necessary, but the cost of labour so great that the 
judicious fanner will look to this point as an element 
in his offer. 

If the estate be selected in a part of the country 
where the chief portion of it is " hilly," much of the 
value of the hillside pasture farms will depend upon 
the way in which they have been treated and main- 
tained. If the herbage be rank and coarse, or thin 
and scanty, through neglect in taking the proper steps 
to improve it ; if the enclosing fences, whore necessary, 
are not in good order ; if in the low-lying parts the 
drainage has been either never done, or, if so, not done 
efficiently, so that it be wet and swampy ; or if parts 
be boggy, the worst for sheep foot-rot ; or if they have 
been allowed to become thoroughly infested with it, 
so as to deserve the epithet of " foot-rot sick land " — 
all these circumstances will be elements which the 
farmer will take into account in making his offer ; and 
that offer will assuredly be less than it would had the 
circumstances been different. The same principle 
affecting the letting value of farms, and through them 
of course the general value of the estate, runs through 
all departments and classes of land or soil met with on 
it. If, in the case of moss-land and heath-land, recla- 
mation has not been begun, or, having been begun, has 
been stopped from lack of capital or desire on the part 
of the proprietor ; or if, in the case of lands skirting 
the margin of the sea, or a large river, tidal or other- 
wise, and those lands at a low level are embanked, and 
the embankments be out of repair ; or if, in any of the 
farms, the buildings be in bad repair and defective in 
other respects, — all those circumstances will be cow- 
sidered by the proposing tenant in Yvia ofii&x, ^tA^K^ 
tend, as a matter of couv&e, to make t\iat ofist \^^^* 

b3 
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We haye yet to name another point affecting the 
value of estates, so far as the proprietor and the tenants 
are concerned, and that is the "game" point. We 
confess to some fear in approaching this question— -the 
bite noire of landlords and tenants alike. There has, 
moreover, been imported into the discussion of the 
question so much connected with what may be called 
party political considerations, and those mixed up with 
personalities on both sides which have no real connec- 
tion with the subject, that it has got so beclouded 
with obscurities and difficulties that it is very difficult 
for those who desire to come to a right conclusion on 
the matter, and to help forward that just decision 
which will be fair to both landlord and tenant, to know 
what to make of all that is presented to him when he 
studies the subject. Where a farm is overrun with 
game, which beyond all doubt do a deal of damage to 
the crops, and thereby cause heavy loss to the farmer, 
it is difficult to come to any other conclusion but that 
his case is a very hard one, inasmuch as he cannot 
retain what he has unmistakably paid for, and which 
therefore is his, and that he has thus grave grounds of 
complaint. Even although compensation for admitted 
damage is given him, it is not always easy to get the 
admission made as to its amount ; and in such cases 
compensation as a principle comes much under the 
category of fire insurances, in which it is invariably 
admitted that there are losses which no premium or 
compensation paid can ever make up — damages to 
business, loss of time, &c., &c., which no money can 
pay for. On the other hand, it is no less imdoubt- 
edly true that the proprietor's land is his own, and 
^ati£ be chooses to keep part of it for game purposes 
^e has the right to do bo; while lie can. ^eiW\xi\.^ x<i\.Qt\. 
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upon the farmer that the risk of loss ho may run is his 
own maldng, that he need not unless he pleases take 
the farm which he knows to carry with it what he (tho 
farmer) calls the " game nuisance." While all this bo 
true, it is at the same time clear that the landlord, in 
estimating the value of his estate, must take into 
account that that value must be influenced by tho 
known and growing dislike which farmers have to take 
land upon an estate known to be a game-preserving 
one, more especially if the lands bo nearly contiguous 
or run up close to the covers in which tho game is 
preserved. While the landlord may choose to take this 
risk, the point ought not, if he bo wise, overlooked by 
him that the people may have something to say on his 
moral obligation, and may raise the question whether 
any man is justified in keeping up a practice which is 
said to be — by those who ought, they think, to know, 
and whom they are therefore inclined to believe — tho 
cause of a heavy loss of food or feeding stuffs, which 
loss ultimately is theirs. This, as it appears to us, is a 
fair statement of the chief points of this much vexed 
question ; not all, we confess, but neither the scope of 
our work or our own desire, at least on the present 
occasion, admit of our going into others. What con- 
cerns us here is the fact that the game question is one 
which will influence, and is more and more influencing, 
the value of landed estates, considered from a farming 
point of view. 

Closely connected with the game question, in the sense 
of being also a bete noire of farming discussion, arc the 
questions of " leases " and the " tenant right," although 
both may perhaps be classed as one — ^we merely h^ftXOi 
allude to them as being likely in some, \t Tia^i vcltsl^w"^ 
cases, to inBuence the value of tho "ptOTj^T^.^ > \u^^\sinx.^ 
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as leases may contain so many objectionable and bind- 
ing clauses, that the farmer cannot make up his mind 
to take a farm so tied up with difficulties, and restrict- 
ing, as he thinks, so much his "rights'* as a "tenant." 
It would be well, as beyond a doubt influencing closely 
the future of agriculture in this country, if all the 
" vexed questions " connected with it tending to bring 
landlord and tenant in collision with each other were 
settled, to enable them to work together thoroughly 
and harmoniously in the promotion of an art which 
affects them both so closely, and in the true welfare of 
which they must have the deepest interest. 

The value of an estate, considered as mere property, 
which may be bought and sold apart altogether from 
its farming capabilities, which hitherto have alone 
claimed our attention, will be greatly raised if it con- 
tains valuable minerals, as iron and coal, of good 
quality, and so situated geologically as to be easily 
worked. Stone, slate, lime, and marl-pits are all also 
valuable sources of increased value being given to 
the estate. With these agriculturally, or, more cor- 
tectly putting it, as a tenant, the farmer has nothing 
to do, the mineral rights especially being generally 
reserved by the proprietor; but in one sense their 
being on the estate tends to raise the land considered 
as farms also in value, for the materials above named 
are all useful in those, especially lime and marl, con- 
sidered as manurial agents, while of course, with the 
exception of iron and slate, there is also great con- 
venience in having supplies of them near at hand. 



CHAPTER II. 

THE AGEICULTUBAL AND SPECIFIC CIIAnACTEUlSTICS 

OF THE ESTATE. 

Soils and tJieir Varietiea, 

There is nothing perhaps more striking in connection 
with what may be called the strictly agricultural fea- 
tures of landed estates, than the characteristics of their 
soils. At the first glance the uninitiated would suppose, 
from the position and general lay of any compact estate, 
that its soils would possess a uniformity at least in 
some degree similar throughout. While the tyro reads 
of "clay land farms'' and "light land farms," he is 
apt to suppose that the characteristics of those soils are 
met with in equally marked and distinguislied fashion 
on estates of greater or less extent. But the practical 
man knows difibrently ; and although ho is well aware 
that certain districts and localities are distinguished by 
the presence of certain classes of soils, such as those 
stated above, and others presently to bo named ; still 
ho is equally well aware that although the general cha- 
racteristic of the soil of the farm may be of a certain 
well-defined class, still there are remarkable varieties 
pnd dififerences of soil to be met with on the same 
farm. And this is not a feature of large farms only, 
for not seldom is it found that on a very small farm a 
wonderfully wide variety of soils is met with. Nay, 
further, that even in a field — and tlial ^omoXhxcL^ ^i \^^ 
yery great extent — this peculiarity may \i^ Tia\Aa^% ^ 
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may not be — and often, indeed, to the tyro, it is not — 
obseryable, so to say, on the surface; but it exists, 
and gives rise, indeed, to one of the not few puzzling 
characteristics of farming, which not seldom throws the 
calculations of the practical man, and the scientific 
agriculturist alike, somewhat ruthlessly aside, and 
introduces elements for which they had not at first 
made allowance. 

These remarks, not altogether unnecessary to the 
beginner, will show that it is likely to be a fact met 
with in practice, that on landed estates there will be a 
variety of soils, greater or less according to their 
extent, and to the varying circumstances of locality, 
position, &c., &c. This variety in the character of 
soils is one of the causes which give rise to the 
changes in the results of agricultural experiments, so 
different from those which were expected when the 
experiments were at first made, which threw around 
the science of agriculture so much of that puzzling 
variety above alluded to- which has given occasion not 
seldom and not very wisely to those popular expositions 
of the science, and upon which are founded opinions 
not very flattering to its status as compared with other 
sciences in which the same diversity of results is not met 
with. We shall see as we proceed how this is to be ac- 
counted for on thoroughly sound and scientific reasons ; 
but it is deemed right to notice it briefly here, inasmuch 
as it is closely connected with the subject in hand. 

So much could be written on this subject of soils— 
which is the very basis or foundation of all farming opera- 
tions, even when considered from a theoretical or scientific 
view, to say nothing of that of the purely practical — 
that the reader will perceive that our remarks upon it 
must be of a reiy g-eneral and concise (^wc^^\.^T,^\s^^d 
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wholly, moreoYcr, nnder the practical aspect. Those 
who desire full infonDation on loamy and clayey soils, 
the two most valuable for farming purposes, will find 
the rudimentary treatise on *' Clay Lands and Loamy 
Soils,'' from the pen of Professor Donaldson, a valuable 
guide.* 

The soil, considered from the farming point of view, 
is divisible into two parts : first, the BoHpar excellence, 
known as " land " by the farmers, and popularly as the 
" ground ; *' and, second, the subsoil upon which f/Ke 
soil rests. The soil or surface land — that which is 
scratched by the savage, dug by the gardener, and 
ploughed more or less deeply by the farmer — varies not 
only in the characteristics of its constituents, but in its 
thickness ordepth. The subsoil may possess the samocha- 
racteristics as the soil, or these may be totally difierent, 
belonging wholly to another class of geological forma- 
tion; or it may be in some places like the soil, in 
others unlike ; or it may possess some of the con- 
stituents, but not all, of those of the soil. It may in its 
mechanical features, so to call them, be precisely the 
same as the upper soil, light or heavy, or intermediate, 
as the case may be ; or it may be wholly diflferent, as 
where a sandy soil rests upon a subsoil of clay. It may 
be easily penetrated, or it may be wholly, at least prac- 
tically, impenetrable by the instruments at the com- 
mand of the farmer. The surface soil is not, therefore, 
any generally available and trustworthy guide to what 
the true character of the subsoil may be. 

Soils may be classed on a system sufficiently close 
for all practical and scientific purposes, as follows : one 
may be taken as the outcome of the popular or general 
experience gained during a long comi^q oi ^^;^x^\ ^^^ 

* London: Crosby Lockwood & Co. 
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other upon a more scientific classification of their pecu- 
liarities and characteristics. The first of these systems 
might suflSciently meet the requirements of our work ; 
but we shall add a few words on the second. One of 
those systems is based upon the crops which they are 
best adapted to ; the other iipon their general and specific 
characteristics. A soil is said popularly to be a " wheat 
soil " when it " is clay of an average quality, contain- 
ing a certain proportion of silicates and alkalies freed 
from excess of moisture." Of this, as indeed of all the 
others to be named, a characteristic which is supposed 
always to ^xist is that the soil be well drained, judi- 
ciously manured, and well and carefully cultivated ; that 
is, not only deeply stirred, but also kept as free as possible 
from weeds, &c., &c. A wheat soil is also generally 
classed, as it is considered on the whole to be, a " bean 
soil ; " this requires to be " deep, strong, and yet a dry 
soil containing a certain portion of lime.'' 

A "barley soil" may best be defined as "calca- 
reous and limey ; " it should be dry, or rather mode- 
rately moist and porous, and free, especially in the 
upper layers, as*the habit of the plant is to send its 
rootlets in a lateral rather than in a deep vertical way. 
An " oat soil " is one in which vegetable matters are 
present in pretty large proportions, well decomposed, 
and richly manured ; mineral constituents are an essen- 
tial feature, however, in the soil. Soils suited for 
" forage crops," " green crops," or " ro&t crops," the two 
former comprise the same classes of plants — those are 
the clovers, vetches, pease cut green, lucerne and sain- 
foin, which require " calcareous " soils; pease, if allowed 
to grow for seed, a soil much the same as that for 
beans, but not so strong or of such a mechanically 
retentive nature. /Soils for root cxoTpa, «MCi\i ^^ Wtdl\^%, 
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light soils ; rich easily worked loams are the best, stiff 
imdrained ill-worked retentive clays the worst. Car- 
rots, parsnips, and roots which require to descend ver- 
tically into the soil for a considerable distance, must 
have a light, porous, and deeply worked soil to suit this 
habit of growth. Mangel-wurzel, of the long variety, 
requires the same class of mechanical soil — so to say — 
deep and porous, but of a stiffer quality than required 
for turnips. Potatoes seem to do best, since the intro- 
duction of the disease, on a light, loamy soil, well 
worked and manurpd. We believe, however, it is a 
mistake to have it too richly manured, as not a few 
attribute much of the disease of the tubers to the over- 
manuring, to >vhich for a succession of years they have 
been subjected. 

Glancing now at the second system, we shall follow 
that very generally adopted, being that of a celebrated 
German scientist. It will be observed that one class is 
here named humous soils, but to our advanced readers it 
is scarcely necessary to say that the humous theory is 
not now received by scientific men, Liebig being the 
first to show its fallacies. The name ]b, however, still 
retained, although, in fact, it only indicates what may 
be called vegetable mould soils, such as peaty soils, or 
of fibrous vegetable remains of various plants. 1st 
class : ''argillaceous " or " heavy clay lands," one sub- 
class without lime, and the other with it, but in the 
latter even the percentage of lime is extremely small. 
Generally this class may be said to be that in which 
thero is more than one-half clay, with a very small 
admixture of lime. 2nd class : '' loamy soils," some 
having lime, others not ; but where it is present, it is 
not above 6 per cent. These soils havo iio\. max^ SJvi^isi 
60 per cent nor Iobb than 30 of clay m t\ie?a ^orccc^c^iv 
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tion. 3rd class : " sandy loams," like the two others, 
some have and some have not lime in them, and if pre- 
sent, not above 5 per cent. The clay present does not 
exceed 30, nor is it less than 20 per cent. 4th class : 
"loamy sands," having not more than 20 nor less than 
10 per cent, of clay, and those having lime, the per- 
centage of it not less than 5 per cent. 5th class: 
** sandy soils," containing not more than 10 per cent, of 
clay, and if lime be present, not less than 5. 6th class : 
"marly soils." These contain not less than 5, nor 
more than 20 per cent, of lime. They are divided into 
four sub-classes — argillaceous, loamy, loamy sands, 
earthy loams, humous or vegetable. 7th class : " cal- 
careous soils," containing above 20 per cent, of lime. 
There are seven sub-classes in this, five of them being 
named the same as the sub-classes in class 6, the two 
others being "sandy" and *'pure," that is, being 
nearly altogether composed of lime with no clay. 
Class 8th: "humous" or "vegetable soils," which 
contain less than 5 per cent, of lime, and where clay is 
present not more than 20 per cent. Some are wholly 
without lime. In another part of this work remarks 
will be found on the methods adopted in working the 
most important of the various classes of soils. 

As already stated, one peculiarity connected with 
soils is the variety of them met with, not merely 
within the limits of the district of a country, or that 
of an estate, or of its farms, but what is more remark- 
able, within the limits of some of those fields, and even 
those not often of great extent. This gives rise to a 
great diversity in the practical working of soils, and 
to the influence of manurial agents, &c., applied to 
them in the production of crops. The reader will find, 
under their appropriate chapters and headings, such 
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remarks as we may consider necessary^ or as space will 
admit of, on all the leading methods adopted in practice 
of working different classes of soils on farms. 



Position or Locality ami Sizes of tlie Farms — 
Small Farms v. Large Fai^ms. 

The positions and sizes of the farms of the estate will 
be regulated by various circumstances. The position 
is a term in which may be included their relation to 
one another, as well as to the main road which leads to 
the nearest market town, or to the nearest railway 
station ; as well as to the home farm, which may bo 
looked upon as the central point of the estate as being 
nearest the house or mansion. This will, therefore, bo 
regulated very much by the way in which the subsi- 
diary roads are laid out, and by the fact as to whether 
if improvements in these can be made so as to shorten 
distances, and thus save cartage and consequent expense, 
the landlord be willing to go to the expense of these. 
Another point which must not be lost sight of as affect- 
ing the question of alteration of the subsidiary roads, 
is that this alteration will influence the shape or form 
of the fields themselves. Strictly speaking, however, 
the question of the sizes or the dimensions or extent of 
the farms is one which comes up for consideration 
before that of ike form of the fields of which they are 
composed, and to this, therefore, we first give conside- 
ration. 

The sizes, or more properly speaking the extent, of 
the farms of an estate will depend upon certain con- 
siderations which involve so many points, all of which 
have given rise to discussions, not always cioxA\xa\RftL\s>L 
the most gentle offaahionsy so numeroxxa aiA ^ ^v^^^t^^ 
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in character, that to do justice to them all would in- 
volve a space which we have not at command. We 
must therefore, however much inclined to the contrary, 
and convinced of their vital importance to the inter- 
ests of the community at large, merely glance at them 
in the most general of terms. First is the question of 
" small as against large farms." Of late a very marked 
prominence has been given to this question, to which 
perhaps too much of political importance has been 
attached. Very much, therefore, of the decision of 
the landlord as regards the question will depend upon 
his opinions on this point. If these are in favour of 
small farms, and are strongly held, and he can afford 
to carry them out, the estate will naturally be cut up 
into a number of small-sized farms, and with a corre- 
sponding number of tenants, and vice versd. Apart, 
however, altogether from questions of a purely personal 
nature, tinged as they may or may not be with political 
considerations, more or less marked, we deem it of im- 
portance to state very briefly what the truly practical 
points, of the question at issue seem to us to be, so far 
as the paying jcipnsiderations are concerned ; for, as 
already hinted at, if a landlord be wealthy enough to 
carry out his notions, on whatever side these may be, 
and is careless of the point of paying, he may adopt any 
plan he pleases. This may appear, and is in fact a 
truism, but it carries certain important practical con- 
siderations with it, as we shall see as we proceed. 

At the outset it is of course understood that the 
question involves really small farms as against those of 
large and of moderate extent — ^not as of the two latter 
only. By small farms is meant that class of which 
the extent of the largest is such that the work to be 
done does not demand, the neceasity to use a pair at 
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least of horses ; while of that of the smallest, horse labour 
has to bo hired by the farmer whenever or if required, 
spade labour being often wholly used. Some may be so 
large as to require the employment of two pairs of horses 
— but this is decidedly the exception. In brief, small 
farms, as here meant, are those on which the labour is 
done, with little extraneous help of any kind, chiefly by 
the farmer and his family, and of which the best and 
most numerous examples are to be met with on the Con- 
tinent, to which we are, by the upholders of the system, 
recommended to go in order to witness its great advan- 
tages. While those, however, are certainly worthy 
to be well observed, a close examiner will have no 
difficulty in soon seeing that they also make very clear 
the disadvantages of the system. In the first place, 
the class of men who farm small holdings of the kind 
indicated, are, as a rule, not educated. We do not say 
this in an invidious sense, or would infer that they are 
wholly ignorant. But their intellectual status is, to put 
the matter in its fairest way, not high. Now, to farm 
with intelligence under the present modern system of 
keen competition, and where all the newest improve- 
ments are required to be introduced in order to keep 
upkwith it, if intelligence of the highest order be not 
required-«-although we maintain that it is — still a certain 
degreo of it considerably above the average level of 
that found amongst the class wo write of is needed. 
While, therefore, wo find the very highest degree of 
skill exercised which a life-long experience — and that 
obtained from a lengthened progcnitorship, through 
which much has been handed down from generation 
to generation — can give, on the farming of the lands 
of such small holdings, we find that t\lOIo\iVv.%^>^^Ti\\\}^^^ 
in manyoftbom no (fdvanoe. Tho "woxkm^ ol X^^-^wj v^ 
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that of a long series of yesterdays ; and the satisfaction 
yielded by it is such as to keep the mind of the present 
holder in a very easy frame of mind. There is, there- 
fore, no desire evinced for any advance ; if, indeed, the 
true statement of the fact be not, by the occupiers gene- 
rally of small farms it is considered that none is at all 
necessary. " What we do has served the turn of our 
forefathers ; are we wiser than they P " is a sentiment 
which operates much more strongly amongst men of 
the class than is generally supposed, and tends greatly 
to retard agricultural advance amongst its members. 

But granting that all this were not so — as ifc is easy of 
proof to show that as a rule it is — if advance were de- 
sired, the means to make it are not possessed by the 
class now under consideration, llieir very position pre- 
cludes them from the chances of gaining large means ; 
or, indeed, barely exceeding that necessary to enable 
them to go on. They live " from hand to mouth,'* as 
the saying is, and are therefore quite unable, even if 
they were willing, to purchase all the new appliances by 
which land and crops are cultivated and harvested, &c., 
and by which the richness and productiveness of the 
soil are increased. And where hiring, as in the case of 
machinery, is resorted to, it can only be done at an in- 
creased cost, which, although small for the service 
which it affords, is comparatively large when availed of 
in this way. 

Hence it is the simple statement of a fact when we 
say that had the wonderful advance in farming, in the 
introduction into its practice of the host of mechanical 
appliances, and the not less numerous or effective 
supply of manurial agencies and feeding substances, 
depended upon the class of small farmers — or of those 
^ nrio cultivate very small holdings — tTiat this introduc- 
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tion would not have been witnessed by the present 
generation, if indeed it had been so for many yet to 
come. And in saying this a vast deal connected with 
the material progress of the nation is concerned ; so 
much, indeed, that this consideration alone is that which 
has convinced by far the greater majority of those who 
have fully considered the subject, that small farming 
is not calculated to advance the interests of the com- 
munity. 

But we have yet to notice another point connected 
with the question of small holdings, and it is one around 
which a good deal of sentiment has been thrown, giving 
it an interest which perhaps does not truly belong to 
it, and tending at all events to complicate somewhat 
unnecessarily a question which without anything of 
this kind is complicated enough already, and requires 
rather to be simplified than rendered difficult. This 
point is, that the small holdings if done away with would 
also do away with the yeoman class— our "nation's 
strength, our country's pride," and so forth — from 
which is di'awn, so 'tis said, the finest of our soldiers, 
the best and bravest of our sailors. Bo all this as it 
may — and a vast deal more has been said of a poetical 
and romantic character — while it may bo true that from 
these farms such classes of men are drawn, the point is 
very questionable whether the advantages are such as 
are stated, and whether these, even if much greater 
than is ever claimed for them by their strongest advo- 
cates, are not more than counterbalanced by the oth6r 
disadvantages of the system. The young men of such 
small holdings who are drafted ofi* in the way described, 
and who are then presumably a drag on the home 
resources, must, before they reach the pcticA ol \\l^ ^\» 
which thejr are ready for their " country'*^ c.^^ V^^^ 
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to be brought up in some fashion or other. What this is 
may well be guessed at from the lives their fathers lived, 
and the hard unremitting toil which is their daily lot. 
From such little or no time can be reasonably expected 
to be spared to educate or in any great degree fit them 
for taking advantage of the best chances of the lives 
which they are supposed hereafter to lead. And it may 
be reasonably presumed that if brought up in towns, or 
if their parents were leading lives more calculated to 
yield them better " living,'^that the advantages flowing 
from such'a condition of matters would be much greater 
than those obtained from the yeoman life, the romance 
of which we have heard more about than of its stern 
and truthful realities. We happen to know a little of 
what these are, and certainly have had ample opportu- 
nities to examine what manner of life is led by the 
peasant farmers of the Continent, to whom we are so 
often referred as aflfording the best examples of the 
system. But while ready and pleased to give our 
testimony to all the virtues of their lives, and to the 
hard industry by which these are supported — after a 
fashion — we are bound to say that as little from the 
point of view under consideration as from any of the 
other points we have adverted to, do we see that the 
system possesses any, or if any, very few of the econo- 
mical advantages claimed for it. Nor in saying this 
do we overlook, or are in any way inclined to over- 
look, the painstaking care with which these Continental 
small farms are cultivated, a care which has made some 
parts — ^for example, Belgium — more like gardens than 
farms, and remarkable for the splendid crops which the 
farms bear ; but we must also bear in mind that this 
excessive care is not that which is produced with us, no 
more than the — ^in many respecta admirable — system 



CONTINENTAL SYSTEM OF SMALL FARMS. 25 

on which the farms are cropped. Before the Conti- 
nental results will be seen in this country, the Conti- 
nental system in all its entirety must be introduced ; 
and there are not a few difficulties — business, political, 
and financial — to be overcome before this can be done, 
if, indeed, our whole social system is not greatly anta- 
gonistic to any scheme for so doing. We have been thus 
particular in going into this subject, as it is one which 
has of late formed that of discussion in the legislature 
and " in other places,*' and in such a way so far removed, 
in what we may safely say the majority of instances, 
from the region of the practical, that many who 
may be contemplating the purchase of estates, or who 
may shortly be expected to " fall into them,'* may bo 
apt to be over-influenced by what they may have read, 
and be thus induced to take steps which will in no way 
tend to the real improvement of their property. Far 
would we be from counselling any proprietor to turn 
away tenants who may have been for years, indeed all 
their lives, cultivating some small holding ; but before 
deciding to cut up farms already of gopdly extent into 
a series of small farms merely to gratify a notion or to 
carry out a " hobby,'* we should strongly advise him to 
consider well the proceeding before carrying it out ; 
otherwise he may find some day that while he is 
convinced that it will then be for the true interest 
of his property to undo the work he has done, the 
mischief perpetrated by the experiment may, and 
almost certainly would, be found to bo great, and 
not so easily undone. Land is not so readily deal 
with as to be made the medium of improvements, 
although based upon principles as to the morale of 
which no exception can be taken. That medium ia 
too coatljr, and under the best and vji^^a^. ol Taa.\i'«i.%^ 

c 
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znent pays too trifling a percentage for outlay to admit 
of such. 

Allotments. — ^This has been one of the subjects con- 
nected with the relationship between landlords o^ 
farmers and their labourers, which has been discussed 
in the one-sided style to which we have already referred 
in connection with other subjects ; and about which it 
is exceedingly diflBcult to come to any conclusion, so 
diverse and contradictory are the opinions put forth by 
the advocates of both sides of the question. 

That the possession of a small plot of land by the 
labourer, which he can cultivate in his leisure hours and 
raise vegetables and fruits useful in his family, seems, 
at first sight, a good thing. It is almost certain to 
have a tendency to give him tastes and habits which 
will keep him out of the beershop and public-house in 
the long nights of summer, and prompt him to devote 
those of winter to the amusement of his family in various 
ways, or to avail himself of the many sources of rational 
amusement, or instruction in useful branches of know- 
ledge, opened up to him in almost every village in the 
kingdom. Yet it appears that there is the other side to 
the question ; what of the labour and the fatigue which 
it involves, caused by the working of the plot of land ? 
This, the opponents of the system say, is but another 
way of robbing the master of strength which ought to 
be husbanded for his exclusive use. Granting that the 
argument be true, and that the labourer has no right to 
use his spare time, which is his own, as he pleases, 
might not the question be fairly put — ^Is a man less 
likely to do his master's work after labouring a few 
hours the night before in his plot of ground, fatigued 
— if he he fatigued — with healthy toil, than if he went 
^o iia work fatigued and worn out wi\Jx ttie N^ot^t of all 
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fatigue, that occasioned by untimely debauchery in a 
tavern P 



The ''Home Farm:' 

To each estate of any extent there is, as a rule, 
throughout this country, a portion of the land set aside 
for the purposes of being cultivated under what may bo 
called the " direct control " of the proprietor. This, of 
course, is a merely nominal designation or arrangement, 
the farm so laid out being under the management of the 
head bailiff. At the same time, there are many noble- 
men and landed proprietors, who take such a thorough 
interest in agricultural operations, that their control of 
the " Home Farm," as this part of the estate is called, 
is something more than nominal. We could name, as 
many of our readers could also do, many landed pro- 
prietors, and of high social rank too, who, as scientific 
and practical agriculturists, are second to none in the 
country. 

The "home farm" being, then, either under the 
one or other of the systems above named, is naturally 
looked up to by the tenants as the " model farm,** so to 
say, of the estate, in which the most advanced practico, 
both in field and fold, is to be seen, and from which the 
best lessons, both of a scientific and practical kind, are to 
be derived. But while this in reality should be so, or at 
all events pretty nearly realised, the home farm will 
fail in what we may call its educational uses, if it be 
distinguished in all departments by appliances of the 
most costly kind, and by management of the most 
lavish character, equally regardless of the cost they 
may respectively incur. 

It will only succeed if, on the coxvltaT^, -^"VSl^ ^-^^t^ 

c2 
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thing is of the best arrangement and construction 
nothing shall be extrayagant, beyond the necessities of 
a first-rate managed fann, and the whole be so con- 
ducted with a scrupulous regard to prudent manage- 
ment and economical expenditure that it can be proved, 
with all this, to be a paying concern. Nay, one of its 
objects should be to show that it does pay for this very 
reason, because everything is of the best, and used and 
managed in the best style. It should not be a ** model 
farm'' in the popular sense of the term, a toy-place, 
with expensive arrangements, &c., &c. ; but a model 
farm in the sense of showing how the maximum of 
results can be obtained from its working, with the mini- 
mum cost in the outlay for this. To this end certain 
points must be attended to, and a certain system of 
working be adopted ; what the chief of those are we 
shall now very briefly point out. 

As the evidences of careful management are those to 
which observation is first attracted, everything about 
the farm, alike in its outer parts, as fields, roads, and in 
the inner portion, as buildings, should be kept in the 
highest degree of order. In the former department, all 
the roads should be in good repair, the enclosing fences 
if quickset well trimmed, if of hurdles evenly and per- 
pendicularly set, if of stone or brick well pointed ; and 
in all, the gates must be well hung. In the buildings 
the utmost order and cleanliness must be displayed; 
nothing out, but everything in its proper place. For, 
however faulty some farmers may be in their own prac- 
tice, they have a keen-enough eye to the faults of others, 
and are by no means sparing in their criticisms. The 
stock must also show in themselves, and in everything 
about them, that they are well attended to. In brief, 
/a eveiyrtbing that can be seen, examined, and criticised 
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openly, there must be such a condition of matters ex- 
istent that neither the proprietor nor his manager can 
have any fear as to the result of such criticism. 

At the same time, those points which are occult, so 
to say, are none the loss to be looked carefully after, for 
on many of them will depend much of the fact whether 
the homo farm is to be a paying one or not ; and that, 
as wo have before said, is the point which is to be 
arrived at, not loss for the interests of the proprietor 
than for the influence which the farm will exert as an 
educational part of the estate. To this end a most rigid 
and accurate set of account books should be kept, show- 
ing every working detail of the farm. An accurate plan 
of each field should also be had, showing the position of 
drains with their outfalls, position of fences and gates, 
and another detailing the mode of cropping, and the 
part of the rotation under which at the stated intervals 
it comes to be placed. 

As to the rotation and system of cropping to bo 
adopted, a good deal of consideration must be given, so 
that the crops decided on for each field will bo thoeo 
best adapted for the nature of the soil, locality, and 
climate. We shall in another chapter point out the 
different rotations adopted, stating here only that they 
may, imder the improved systems of farming now intro- 
duced, be much modified in detail, indeed may, as they 
often now are, be wholly dispensed with. 

The live-stock of the home farm, also, should in its 
choice and selection show that the manager has a 
thorough knowledge, not only of the points of the 
different animals, but that they are selected with judg- 
ment as suited to tho quality of the soil, its cropping 
sizOi localityi and climate. And one povat %\iC]!Vi\ii ^ 
carefullj avoided— the purchase of slio^ %\.o^ oti^l i^'' 
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the purposes of the farm. The stock should be good, 
but only of the kind or class which would be purchased 
by the tenants of the estate. Show stock or first-class 
prize animals may be kept for the purpose of improving 
the breed ; but the first object of the home farm ought 
to be to show how by first-class management the 
ordinary appliances, means, and stock of the general 
tenants of the estate can be so used that the improve- 
ment will be great ; at least, so decided as to influence 
those who may be indifferent to such matters. 

While all extra expenses and what may be called 
somewhat roughly, yet graphically enough, "hobby 
schemes*' should be strictly excluded from the home 
farm, it should be the care of the proprietor and his 
manager to make it the means of showing to the best 
advantage the newest proposals in practical agriculture, 
and the machinery or appliances by which these are to 
be carried out. If any part of the farm is adapted to 
illustrate such modes of irrigation as may be applicable 
to certain parts of the estate, then it will be advisable 
to have tliose parts of the home farm laid out imder the 
different systems applicable to different qualities of 
land and peculiarities of soil. So also with town sewage 
irrigation, and indeed with the wide range of new 
things which the restless spirit of agricultural improve- 
ment and innovation is for ever introducing. But all 
must be done — and this principle can scarcely be too 
often repeated, as it cannot be too rigidly enforced — in 
the most thoroughly practical way possible, by which 
the largest amount of work is to be done with the least 
possible expenditure in doing it. This, we believe, is 
the true principle upon which a home or model farm 
should be conducted. It is the easiest possible thing to 
mnire an effectiye show with large means at command, 
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but the tmost genius and the highest practical skill are 
shown by giving great results at little cost, and with 
the fewest possible means and appliances, and those of 
moderate price and within the easy attainment of the 
majority of the practical men who are tenants on the 
estate. The costly experiments, which may often be 
termed the mere eccentricities of extravagance, are not 
always those which are best calcidated to further the 
progress of practical agriculture, which may be defined 
to be an art which produces with the minimum of means 
the maximum of results. It will bo in exemplifying this 
that the home farm will best fulfil its mission. 



''Led Farms.'* 

Where in cases a farmer has taken land which ho finds 
too small in extent to suit his ideas, or to employ to the 
fullest advantage such extra capital as he may bo pos- 
sessed of, or where, for reasons of ambition or otherwise, 
he desires to be the farmer of many " broad acres," and 
some farm which may happen to be to let at the time 
within near proximity to or a not very inconvenient dis- 
tance from his own farm, and takes the farm which io 
to let, he occupying the house at one when he farms 
the land of the other, the second farm ho thus takes is 
generally called a " Led Farm.'' . (The " Farm House " 
on the farm not occupied by the farmer being either let 
by him to a friend or some stranger, who is often very 
glad to get the advantage of such a house in the country, 
or the house may be occupied by an overseer or manager 
who '' looks after things, and carries out the plans of 
the master.") 

There are various opinions as to the propriety of 
having *' led farms " to form part o£ t\i^ ^cJ^'c^ ^^ ^^ 
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management of an estate. Where the two farms are In 
close contiguity, the management amounts, in point of 
fact, to little more than this — that the farmer simply 
holds a larger farm now than before, and the two may 
be worked together as easily as one ; but where the dis- 
tance between the two farms is considerable the matter 
assumes another aspect, and some are inclined to object 
strongly to the arrangement on the ground that the 
farmer cannot, under such circumstances, pay equal 
attention to both; that if he takes a preference, in 
course of time, to one— a natural thing enough to be 
done by a man — he may in so far neglect the 
other, not wishing to do so, but still this would be the 
likely result under such circumstances. Again, if the 
farms are widely separated, an overseer for the "led 
farm '* has to be appointed, and however able he may 
be and anxious to do his duty, it is not in the nature 
of things that he can or will take the same interest in 
the management of the farm and the carrying out of 
the plans of the master as the master himself. It seems 
to be admitted on all sides that if any business requires 
more than another the carrying out of the old adage, 
" a master's eyes are worth a hundred pair of hands," 
that business is farming, and that it can only be 
thoroughly successful where it is thoroughly carried 
out. If this be so, then it would seem to involve the 
conclusion that the *' led farm '* system is not one to be 
adopted on an estate if that farm be at a considerable 
distance from that which the farmer occupies himself. 
Much, of course, will depend upon the farmer himself; 
but here, again, another old adage comes in, with its 
warning if not its lesson, that " it is better not to trust 
to chance in matters of importance." 
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Different Kinds of Fai*niing. 

There have been various classifications of the kinds 
of farming employed — such as Clay Land Farming, 
Light Land Farming, &c. — but these have had reference 
chiefly, or been based upon the quality of the soils. A 
classification in accordance with the localities of the 
farm has been adopted. This is set forth in the '* Book 
of Farm Buildings/' ♦ by Henry Stephens, F.R.S.E., 
author of the " Book of the Farm,'' and Robert Scott 
Bum, and may here be reproduced, as we naturally 
deem it about the most practical classification yet 
adopted. It has indeed been adopted by other writers 
without acknowledgment of their source of information. 

The first, and most simply carried on, is that of 
" Pastoral," which is wholly confined to hilly or moun- 
tainous parts of the estate^ if these happen to be upon 
it. Pastoral farming, however, is divisible into two 
classes : the first, in which high and low lands unite, 
sheep being grazed in the upper and cattle in the lower 
ranges ; the second being that of high ground alone or 
nearly wholly so, in which case sheep alone are reared. 
A third class, however, may be added, although it is 
decidedly exceptional, where the low lands finish off 
the hilly ones — the low lands skirting a river which 
may flow through a valley at the foot of the hills. In 
this case a small extent of land is devoted to arable 
culture, the produce being chiefly that fitted for the 
peculiar wants of the farm ; oats and here or big — a 
coarser kind of barley — being the only cereals grown, 
the climate being generally in such situations anything 
but congenial to higher classes o£ piodLXx^^. k.i<^^ 

♦ Blackwood & Bona, Edinburgh and. lioud-on* 

c3 
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turnips are grown. Hay on pastoral farms — and that, 
as may be conceived, not of the finest quallty-^Is the 
principal crop grown for the use of the stock. Pastoral 
farms are usually of great extent (see a succeeding para- 
graph), ranging from 1,000 up to 3,000 acres, and the 
rate per acre averages usually very low. 

As forming the very antipodes of a pastoral farm 
district, the second class of farming, the " Carse,*' Is 
named here. It Is wholly devoted to arable culture, 
and being alluvial soil, generally of the richest cha- 
racter — lying on the margin of a river flowing through 
an extensive valley — Is devoted to the raising of cereals 
of all classes, live-stock not being kept, as pasture 
grasses are not suitable to the soils of such farms gene- 
rally.. The extent of such farms averages 200 acres, 
and the rate per acre is, as may be conceived, high. 

The third class of farm Is the " Suburblal '* — " Sub- 
urban'' — or, as the name Implies, being In the vicinity 
of a large place, " Town Farming.'' This is devoted 
entirely to arable culture, and (as stated In another 
paragraph) Is very much allied In some localities — as, 
for example, in those near London, Manchester, Liver- 
pool, Birmingham, and other densely populated places 
—to the ordinary style of dairy farming ; also to that 
of market gardening. The increased demands of the 
population of our large towns — consequent upon the 
advance of wages amongst working men, and the gene- 
ral Increase of wealth amongst all classes — for farm 
produce. In the way of milk, butter, cheese, poultry, 
and pigs, is fast making this kind of farming one of 
the most Important practised. In other cases root crops 
are largely grown, as turnips and potatoes, and fodder 
cropsj as hay and straw ; all of which, as may be sup- 
posedj are in great demand. The ex.\.eii\. q5 ^ik'e&^ iaxma 
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averages 300 acres, and the rental is usually very higli, 
and is, in fact, daily rising, from the causes above 
named. (See the special work in this series on " Sub- 
urban Farming," by Professor Donaldson.) 

As the Carse farming is the opposite of the Pastoral 
farming, so the fourth kind of farming now to be 
noticed may be said to be the opposite of the last kind : 
this is the " Common Farming," which is localised at a 
distance from towns. Those farms are devoted to the 
raising of grain and green or root crops, and the 
grazing of cattle purchased to be fattened for market ; 
or to arable culture for the raising of grain chiefly, 
according to soil or locality. This kind of farming is 
so named inasmuch as it is that which is chiefly met 
with in the kingdom, being capable of any degree of 
expansion or of change of rotation. The farms vary in 
extent from a minimum of 400 up to that of 1,500 
acres ; the former may be taken as the average. The 
rental is generally moderate. 

The fifth kind of farming- is a very important one, 
and is growing daily more so, in view of the increase of 
town populations, &c., namely, " Dairy Farming." 
The best dairy farms are those which are weU supplied 
with good rich old pasture grasses, and are situated 
near a large town. They are wholly devoted to the 
production of milk, butter, and cheese, pigs and poultry ; 
the arable culture being devoted to the raising of food 
for the cows. Dairy farms vary much in extent, and 
the rental is usually very high in favourable districts. 
In one sense, dairy farming may be classed as a part of 
town or suburban farming, to which we have already 
alluded. 

The sixth and last class of farm to be noticed U the 
'* Mixed Husbandry Farm." This, aa lift Tiwccia ftj3Cka\fts»^ 
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combines all the peculiarities of other kinds of farming. 
It raises all varieties of cereal, green or root, and forage 
crops ; cultivates grasses, artificial and natural, for hay- 
making and for pasture. It breeds, rears, and fattens 
all varieties of live-stock ; and thus combining all, its 
extent is naturally anything but limited, so that a farm 
of this kind is rarely less than 500, while it may, and 
often does, extend to 1,500 acres. Happily independ- 
ent of the peculiarities of locality and climate, save 
those of course of the first-class of farming we have 
named, it can be carried on in almost any place, and 
hence is the most popular, so to say, of all the classes 
of farming named. It possesses one great advantage 
over all others ; any one season cannot be so peculiar 
as to damage all the crops of the same farm. Some are 
sure to be saved where there is such a variety to fall 
back upon; and even should all be damaged, a most 
unlikely thing, some will be so slightly so as rapidly to 
recover. But it wiU be a rare thing if weather should 
be such as to prejudice all the varied crops of a farm of 
this kind ; its peculiar feature, in brief, may be illus- 
trated by the negative of the old-fashioned saying, that 
*' all one's eggs are not carried in the same basket." 

Waste Lands. 

The above may be taken as a very practical, and 
what we may be permitted to call a philosophical, 
view of the farms of the United Kingdom as carried 
out under different localities, soils, and climate, con- 
stituting as they do the regular systems. But there 
are others which scarcely come under any classification, 
jet, heing met with in various parts of the country, 
and constituting a very large extent eom'^^x^AivNetj of 
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its surface, must not be passed over. They cannot 
indeed be so, for although up to a comparatiyely recent 
period they were not^ deemed worthy of any practical 
attention, still tmder the improved system of modern 
farming, and the exigencies of an increased and ever 
increasing population, their cultivation forms now part 
of the regular work of all well-managed estates upon 
which they happen to be situated. They present, more- 
over, many inducements for the *' improver'' to take 
them in hand, inasmuch as some of them when well- 
managed afford a very fair return for the labour and 
money expended upon them. These lands may be 
classed as ''marsh'' lands — bogs — ''lands situated on the 
margin of the sea, of tidal or inland rivers," and "heath," 
or what may come under the general term of, and indeed 
are known as, " waste " or "common land." The whole 
of these classes are popularly known and considered to 
be *' waste lands," of which a vast deal has been both 
written and said of late years, not always with a great 
amount of practical knowledge of the subject. 

At the outset it may be stated that a great deal of 
popular misconception exists on the subject of what is 
called the ^' reclamation of waste lands." Some are so 
far good that they wiU pay for their reclamation, but 
in many cases they would not do so ; and no practical 
farmer who knows his business would " take them as a 
gift," if the taking depended upon the condition that 
they were to be reclaimed. It is different, however, with 
some of the classes we have named, and to this we 
have already alluded. Some marsh land — although it 
is not always correctly designated, being more due to 
its undrained condition than to its being a true marsh 
in the ordinary acceptation of the teim-^iNfl^ovx^ ^ 
£r8t sight it seems to be hopelessly 'wox^<&^^» ^ovi^x&sjL' 
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ing as it does many of the elements of fertiKty, is well 
worthy of being reclaimed at even considerable expense. 
The same may be said of some tracts of the heathy land 
above named, and some of the light peaty mosses with 
proper treatment produce crops which pay the cost of 
their reclamation. . Thousands of acres now forming 
land of which few would guess their origin, and which 
are laid out into farms producing crops not far below 
the average — ^in some cases up to it — ^were not many 
years ago wide tracts of sterile, miserable-looking stuff, 
which was not worth the asking for. The tracts of 
land reclaimed from tidal rivers are especially rich, and 
some of them will bear crop after crop without the 
addition of manure. " Warped " land is peculiarly valu- 
able ; and again under the judicious application of liquid 
manure land has been raised from what was not worth 
half-a-crown the acre to a condition of productivenes 
which brings in an equivalent to nearly forty pounds 
for this extent. All this shows what can be done by 
judicious management, and by a careful looking after 
the capabilities of the soil, its locality, and climate. We 
shall see as we proceed what has been and can be done 
in this way. 



CHAPTER III. 

LAYING OUT AND DISTRIBUTION OF VARIOUS PARTS OF 
THE PROPERTY — SIZES AND FORM OF FIELDS — RELA- 
TION OF FIELDS TO ROADS AND BUILDINGS — DIFFERENT 
KINDS OF LANDS, ARABLE, PASTURE, ETC. 

Extent of Farrm, and Area and Shape or Forms of 
their Fields, best adapted for Economical Worh 
vng. 

We have in tho preceding chapter glanced at the 
vexed question of small or large farms ; but apart from 
all theories correctly based, and all fancies or hobbies as 
incorrectly so, the question after all as to the size of 
farms upon an estate must be decided by certain cir- 
cumstances. If ''small holdings/' for one reason or 
another, be decided upon as forming part of the system 
upon which the estate is to bo laid out, tho minimum 
size or extent should be that capable of keeping in full, 
constant, and steady paying — or what ought to bo pay- 
ing — work, two horses and a " plough," or " two-horse 
cart team.'* If the' land is cultivated upon tho four- 
course system (see remarks on Eotation of Crops) in 
which a fourth part of the land is dovotod to turnips, 
sixty acres is the extent usually calculated as requiring 
a pair of horses — a team being allowed for every fifteen 
acres being the rough-and-ready rule. But to provide 
for contingencies and to get tho most out of the horses 
without overworking them, soventy Wiic^% tclwj "X^^ 
allowed, although, as we have already ^^\Si/\\»\A'^^*^^»^'t- 



40 LANDED ESTATES MANAGEMENT, 

to cultivate a small area thoroughly than a larger one 
only indiflferently or not so well. This^ of course, it 
need not be said, puts wholly out of court that system 
of small holdings cultivated by spade and manual labour 
only, which is the beau idial of so many writers and plat- 
form orators, and to some of the errors of which we 
have already alluded. To holdings, therefore, of which 
we have indicated the minimum, the term "Small 
Farms " would perhaps be the better, as it is, indeed, 
the most accurate one. 

But while thus giving the minimum extent of " small 
farms,'' we are by no means disposed to recommend 
that they should form to any great extent a part of the 
system upon which the estate is to be laid out. If the 
most is desired to be made out of it, and the land of all 
the farms worked up to the highest point of efficiency, 
there should be no small farms at all upon it. This is, 
however, be it remembered, the purely agricultural 
point of view of the question, not the popular senti- 
mental one. A farm will not only pay its tenant better, 
but the land will be better worked, if it be of such an ex- 
tent as will justify him in expending not merely a fair 
but a liberal amount of yearly capital upon its working, 
and that that working be such as to demand and neces- 
sitate the employment of the best and newest appliances 
of all kinds ; and the making a thorough business of it, 
attending to it and it alone, as the means of making his 
livelihood. Farms of this kind, of course, vary greatly in 
extent, that being regulated mainly by the chance of 
gaining fairly good tenants, who may be relied upon as 
the '* regular payers." The smallest may be put down 
as starting at 140 to 150 acres, or a *' two-plough team 
farm; " Trhile the largest may start at 500 acres, going 
up to a maximum of from 1,200 to 1,500 acr^^, ^^kwx^li 
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1,000 acres is a very large farm and requires a very 
large amount of capital to work it — £10 to £12 an aero 
being the usual amount allowed for to work a farm 
properly. It is few, comparatively, who are prepared 
to invest so much money in the working of a farm, and 
as a rule even men of capital — unless they have the 
ambition and the means to be of the " upper ten " of 
agriculture — ^prefer to have farms of moderately largo 
extent, say from 500 to 750 or 600 to 800 acres. And 
it certainly is the safer method to farm a small farm 
thoroughly well up to the limit of its capacity, than to 
indulge in the pleasure or the vanity of having a " very 
large farm " and not to cultivate it so well. 

The size or extent of the farms, and the number of 
each of similar or nearly similar extent being decided 
on, the next point to be considered is their shapo or 
form, and tho extent of the fields. Estates in this 
country are so old, having been handed down from 
generation to generation, that their local features, so to 
call them, have remained unchanged for lumilar periods. 
The form or shape of the fields and the sizes of these 
have in like manner undergone little or no change ; so 
little that the oldest man in the parish can generally 
remember, with unfailing accuracy, that a certain corner 
or bend in a certain field, which might have been the 
scene of some exploit in the days of his youth, remains 
to-day to "greet his dimmed and aged eyes" precisely 
as it was then. Some have wondered at the peculiar 
forms of fields, and have expressed surprise that they 
should not have been made of a more regular form in 
the earlier stages of the history of tho estate, for they 
have all the look of antiquity, the fences being " hoary 
grey with eld ; " but they are ignorant of the way in 
which Hhoae strange and often fanta&W.^^ ioxxci^ ^^^ 
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rise. The desire to " add field to field '* is one as old 
88 man himself nearly, and as some got richer and 
others got poorer the fields of the latter were bought 
up and added to those of the former ; and in those early 
days little was thought of economy of labour involved in 
the shape of the fields to be worked^ and things indeed 
were very much taken as they were left or handed over 
to them, so that odd-shaped parts were allowed to remain 
as they were, all the more readily that the new naturally 
fitted into the old. Theu again^ litigations, long and 
stem, might be held over a particular bend or corner 
to decide as to whether the land enclosed within it 
belonged to one proprietor or another, till the lapse 
of years, when the law's long delay had at length de- 
cided the point, and had left it one of comparatively 
small importance whether the fence should be left as it 
was or changed into some more seemly form. Again, 
a certain degree of " superstitious veneration," if the 
term can be so applied here, has prevented the form 
of fields from being changed, the son not caring to 
undo what he knew his father had so long looked 
upon. All these and other considerations tended for 
long to retain the size and the form of fields through a 
long course of years ; and when at last the light of 
science dawned upon men's minds, and it was plain 
that something was to be gained by having diflferent 
forms, it sometimes was not so easy to effect the change 
as some might be disposed to think. 

We have prepared a few illustrations to explain, in 
a more graphic form than is obtainable by mere de- 
scription alone, the principles we have pointed out 
as influencing practice in the laying out of fields, the 
fencing of these off, and also their relation to the roads, 
aa well as the best method of laying out these. Of 
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course, the reader will understand that the illustrations 
to follow are of a very general nature — ^mero diagrams, 
in fact, to explain principles, not drawings to scale to 
give details. Many of them are also somewhat exag- 
gerated in form and outline, but this is done purposely 
more clearly to explain the point under consideration ; 
and it in some cases is caused unavoidably by tho 
smallness of the scale — ^a curved line on a small scale 
being obvioudy more "pronounced," as the French 
say, than when it is drawn on a larger scale, in which 
the cujrves occupying a large surface look less curved. 
These explanations we deem necessary, in order to 
account for certain features and modes of treatment 
which might otherwise seem peculiar and uncalled for. 
It is expected, however, that the diagrams thus pro- 
pared will serve the practical purpose we have in view 
in offering them to the attention of the reader. 

As regards the shape or form of fields, tho most 
practically useful is the rectangle or parallelogram. 
As fencing forms an important and a very costly item 
in farm- work, and is essential where good cultivation 
and field arrangement are desiderated, it is important 
to reduce its cost as much as possible. Now a square 
field, as in Fig. 1, while it takes the minimum of 
enclosing fence, gives the maximum of enclosed space. 
But we have already shown that there is a length of 
furrow in the case of fields under arable culture whicli 
is found to be the most economically cultivated — this 
varying from say 240 to 250 yards in the heaviest 
worked, and from 270 to 280 yards in moderately easy 
worked soil. Now furrows of this length adjusted to 
square fields would give too small an area for tho 
highest degree of economical working to be obtained 
in farms of anj extent cultivated on t\io mVsLXift^ \i^>.v 
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bandry system^ or where any considerable number of 
cattle was kept. Larger fields, varying from twenty- 
five up to thirty-five acres, would therefore be better ; 
and to keep the same length of furrow this would 

necessarily throw the field into a 
form longer than broad, thus giv- 
ing the rectangular shape or paral- 
lelogram, as in Fig. 2. 

Where the estates are to be remo- 
delled thoroughly, the best shape 
for the fields is undoubtedly that 
in which the outlines are right or 
straight-lined, and not zig-zag, 
bent in here and coming out there 
— ^for it is with such right-lined or straight fences or 
outlines that the work of cultivation can best be carried 
on. But this is not so easily attainable in many estates, 
and scarcely attainable at all, or, if so, only at great 
trouble and frequently greater cost, where the estate 
"marches," as the technical phrase is, with that of ano- 
ther proprietor, or, in 
other words, where two 
estates belonging to dif- 
ferent landlords are con- 
tiguous one to another ; 
proprietors as a rule not 
being much inclined to 
" give and take " in this 
way, although it would 
be to their manifest ad- 
vantage to do so, as making their farms more prac- 
tically valuable. 
Few are aware of the loss of time caused by the working 
of £elda in which the fields have ttx^k feu^^ ^ " outs 
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I inB," as shown in an eza^erated way, ab,m Fig. 17. 
B horses hare great difficulty in vorking up to the 
ceo, in finishing off Uie headlands, vhile there is in 
le instances ahnost an impossibility to do so, not 
ing into account Uie waste of land at certain very 
kwardly shaped parts from the impossibility there is 
working them at all. See as on illustration of this 



; Fig. a, 

I diagram in Fig. 5, giving the position of fields of 
B awkward character. Although this diagram is of 
irse exaggerated, it scarcely misrepresents the actual 
lition of fields in relation to each other to be seen in 
oy counties. The time lost above referred to in work- 
■ diort furrows, and the advantage therefore in laying 
fields BO that their shape will give no^ onV'j \hi«\)ea,'^ 
fib of furrow, but that the length -wiW. 'bo -vaaSBTm, 
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may be illustrated in the diagram in Fig. 3. Suppose 
a b c d to be part of a field to be ploughed in the 
ordinary way : the surface is divided into a series of 
compartments called '* stetches " or " ridges," the divid- 
ing points between any two contiguous compartments 
being the furrows, aa ff A, ij.* The exterior or surface 
of the " stetches," asffkij^ia rounded generally oflF, 
the highest point being at the crown or central point, 
e y, of the stetch or ridge, the lowest at the furrows 
h ff, ij. The central furrow-slice, e/, is made up of the 
two first slices lying right and left of the line e f; and 
all the remaining furrow-slices on one side of ^ y lie 
inclined to the right, the other to the left side. To ob- 
tain this arrangement the following working and turn- 
ing at the headlands is necessitated. The central fur- 
row-slice at 6/ is formed by the plough going down say 
in the direction of furrow 4 to 3, so throwing over its 
furrow-slice in the direction of left to right ; on arriving 
at point 3, the plough is turned round along the 
headland, c h, to the point 2, and moving up to 
point 1, turns the furrow-slice from left to right; the 
central furrow-slice is thus formed of two slices, each 
lying in opposite directions. On arriving at point 1, 
the plough is turned sharp round and moved along the 
headland, a rf, towards rf, till point 8 is reached, and the 
plough there adjusted so that it moves down the field to 
point 11 ; arriving there, it is turned round, moved 
along the headland, c h, till point 6 is arrived at ; it 
then is made to plough up from this to point 5 ; from 
point 6 it goes to point 12 down to point 11, along the 

* Those, for long before under-drainago was introduced, formed 

the only drains by whi(di the land was deared from water, and the 

dhstance between which varied with the soil and climate, thus account- 

iDg in one way for the yarious bxeadt\ia oi B^/eitcihiM found in yarious 

counties. 
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headland, e b,to point 10 ; from this the plough goes to 
9, and so on till the last lines — 13, 14, 15, and IG — are 
reached, which complete the breadth of the stetch. . 'It 
will thus be perceived that the plough is made to work 
round, so to say, the central lino, e /j alternately along 
the headlands, a d, b c; and each length along the 
headland increases as each furrow increases in distance 
from e /. The shorter, therefore, the furrows, as 1, 2, 
the more frequent the turnings at their ends, and the 
more frequent the journeys made along the headlands ; 
hence the time lost in ploughing a field with short 
farrows. 

The position of the furrows in relation to tho form of 
the field, or the direction in which they should run, is 
a point of considerable importance, although it is often 
overlooked; tho groat object being to give as much 
exposure to the sun and light to tho furrow soil and 
the crops which it carries as possible, this will be best 
secured by running the furrows from south to north, as 
in Figs. 1 and 2. Circumstances, chiefly brought into 
existence by marked peculiarities in the " lay " of tho 
land, will, however, modify this rule materially. Thus 
the surface of the field may have a decided slope in a 
direction other than from south to north, or vice versd; 
and as the object in land with surfaces of this kind is to 
get the water to drain off* from the surface with mode- 
rate rapidity — dependent in some measure upon tlie 
average drought, or otherwise, of the locality — an im- 
portant point to be considered in the culture of green 
crops — ^the direction of the furrows will bo changed 
accordingly. Thus in Pig. 4, the " trend," or " lay '' of 
the land or field surface is from west to east, as shown 
by the sectional diagram ab; the furrows 's<?\W.T\3CCL\Jsi^\^- 
foro in this direction. Or the field may "yjio^^i^.^* ^^n^^^jN. 
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inclined surfaces differing in relation to one another ; or 
it may be like a small hill or tortoise or round-backed; 
in all cases such as these some judgment and care will 
have to be exercised in the laying of the furrows, so 
that not only shall they be placed so as to receive the 
greatest amount of sunlight, but so as to facilitate 
drainage. Further, in hot climates, and districts where 
there is much hot, sunny weather, and also frequently 
some droughts, this rule of the furrows running north 
and south may — and often is obliged to— be reviersed 
or modified. In some cases the "inclination" of the 

surface of the field will be so 
"pronounced** that the usual 
way of working the furrows and 
"stetches" or "ridges'* — ^which 
has been already ^scribed — ^will 
not be admissible, and the ordi- 
nary form of plough will have to 
be discarded for the " one-way '' 
or "turn-wrest" plough, by 
which all the furrow-slices are 
made to lie in one direction over the whole field. 

In all cases where the proprietor can deal as he 
chooses with his own farms, that is where none of 
them or their fields " march " with those of another 
proprietor or other proprietors, he will find it to his 
advantage to pull down the old crooked fences and 
substitute for them others with straight lines. This 
is all the more necessary in cases where the power 
of steam is likely to be employed in the cultivation of 
the fields. In fact, steam cultivation cannot be worked 
to anything like its full paying capabilities with small 
£eJds having zig-zag fences ; its best powers, in every 
sense, have only fair play given, to liXieca. ^iVkjet^ the 




Fig. 4. 



SIZE OR ABKA OF FIELDS AND LENGTH OF FURROWS. 49 

fields are large and unencumbered with fences of any 
kind. The size or extent of the fields of the dif< 
ferent farms will also vary according to circumstances. 
It is found, as already stated, that in practice where 
horse-power is employed to work the lands the best 
length of a furrow is about 250 yards ; this length 
does not keep them too long a time working till tlioy 
have a breathing space at the end of tho '* bout." This 
may be said to regulate the size of tho fields, but other 
circumstances come into operation modifying this. Tho 
length of the furrows should, however, never be mado 
too short, as a great deal of time is lost in turning tho 
plough at tho headlands ; with the furrow of tho length 
above named, 250 yards, tho loss from this causo alone 
in a working day of ten hours is no less than one-fifth, no 
small consideration in the " wage bill " of tho ploughing 
of a farm during one season. These facts go to show 
the fallacy of the system which some advocate that the 
sizes of the fields should be in proportion always to tho 
size of the farm. No doubt this rule does hold to a cer- 
tain extent, and in many instances^ where tho fiolds of a 
very large farm are of course larger than those on a very 
small one. Taking an average — if that can indeed bo 
taken where so many modifying circumstances como into 
play, and these not always easily estimated or foreseen 
— the sizes of fields should vary from ton up to twenty- 
five and forty acres, the smallest being adapted for the 
lowest, the largest for farms of tho largest class, accord- 
ing to the rule we have already, in another part of this 
chapter, given. A good deal depends upon tho stylo 
or mode of cultivation carried out — some kinds of crop- 
ping requiring larger fields to bo worked with profit 
than others; as, for example, turnip aiviSL TCiCi\» ^t^-^'?^ 
genorally. The length of furrow wo \ia\o ^XiOkX.^?^ ^^ *^^ 

I) 
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best for horse labour may be varied according to cir- 
cmostances-a longer fWow being obviously open in 
cases where the soil is light, or shorter where it is very 
heavy. And the position of the furrows should be con- 
sidered with relation to the roads leading from the field 
to, the farm steading; there being one, the most obvi- 
ously convenient on inspection, by which direct com- 
mimication along the ridges — ^from which produce, and 
to which manure are carted — can be obtained with the 
least outlay of labour in gaining access to the field. 
The fields while, as we have stated, being regulated in 
size very much according to the cropping or rotation 
under which they are cultivated, should also be placed 
in relation to that rotation, so that the labour at different 
periods of working a given part may be so concentrated 
upon it that the cost may be reduced to a Trn'm'Trm Tn. 

Suburban farms, again, generally being devoted to a 
variety of crops, and some of them not being of great 
extent, this variety demands a number of fields, which 
cannot, of course, be large, but the size of each of 
which must depend upon the nature of the crop culti- 
vated, and will vary from fields from five up to ten and 
twelve acres ; and the more closely the style of farming 
approaches that of market gardening, as it often does, 
but on a larger scale, the more varied, in number and 
size, the fields will be. Many suburban farms are, 
again, devoted to the raising of produce for farmers of 
the same class, who, being nearer the towns, and for 
other obvious reasons, do not deal largely in arable cul- 
ture, but devote themselves more to the actual produc- 
tion of dairy and other produce, for which there is a 
great demand in the towns close to which they are 
situated, and which being of a very perishable nature 
cannot stand much transit or long Veonpmg. 
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The farm on the hillside parta of the estate, if such 
there be, can obviously be made of almost any extent, 
1,600 to 2,000 acres being no unusual siso, while the 
fields will only be limited in extent by the shelter neces- 
sary to be obtained from the enclosing fences and rails. 
To lands, again, on a sea margin, the same remarks 
will apply, the limit in both oases being, in fact, tlie 
requirements of the farmer ; and those will bo regulated 
naturally by the amount of capital ho con devote to the 
purchase of his farming stock, for which those ftuins 
are alone or chiefly used ; the only limit which should 
be considered in relation to the size of the fields being 
the number and position of the fences, whicli are to act 
as shelter-spots in severe weather for the stock, liut 
even this will, in process of time, be greatly modified, 
when the new system of erecting special sholtor-shodH 
is more extended. On purely sheep-growing farmH in 
hill pastures the shelter required is obtained through 
the medium of '' stells," or stone enclosures, placed at 
intervals over the hillsides, and the fields being divided 
in such farms almost imiversally by stone dykes or 
walls, a good deal of shelter is also provided by tlicin, 
and the position of those is regulated by circumstanccH 
of locality and climate. 

In the laying out of the fields of a farm, the truo 
principle on which to proceed is the adaptation of their 
dimensions and their mode of enclosure to tlio peculiar 
rotation practised on the farm ; there being, so to say, 
a particular size best adapted for a certain kind of culti- 
vation. This principle, altliough thoroughly sound, 
being based upon scientific deductions as well as those 
of practico, is not always to be carried out, as may bo 
judgod from what has been already m(!L\ ^\^ vsva^ 
proprietora would gmdgo having to go lo ^\cs ^x^^\vitf^ 

1)2 
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of altering old fields, pulliBg up old fences and re- 
placing them with new. But iu cases where au estate 
is being put under a new syatDm, aud that a scientific 
one, the principle should always be acted upoii. On 
mixed husbandry farms distinct enclosures for the fields 
are essential, the number of the enclosures correspond- 
ing with the style and consequent number of changes in 
the rotation. Space does not permit us to go further into 
this very interesting subject, on which so much can be 
said ; we must therefore content ourselves by merely in- 




dicating the principle in general terms. As an example : 
a farm cultivated on the four-course system, say of 400 
acres in extent, will have four principal or grand divisions 
of 100 acres each. These divisions will be appropriated 
each to its particular share or part in the rotatipn ; but 
the student will perceive that each of those would alone 
be unmanageable to cultivate with the economy due to 
the principles we have elsewhere explained, although on 
" grand farms," as the French would say, of great ex- 
tent, some of the fields are very large. Each division 
-^4 therefore, divided again into BouAYec ftij\j-^-smOTi& « 
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fields, each, of which may boar different crops ; but, of 
course, all coming under the class of rotation, or more 
than one field devoted to the same crop, but cultivated 
differently, according as varieties in the soil, &c., would 
indicate, or the farmer would desire to follow out. Tho 
greater the variety, say, of green and forage crops, tho 
better, and for the reasons we havo elsewhere named. 
The sizes of these sub-divisions, or smaller fields, would 
vary according to local and other circumstances, but four 
fields of 26 acres each would exhaust the area of the divi- 
sion ; some would, however, prefer the area of each to bo 
smaller, thus making, perhaps, six out of the 100. Tho 
sizes will of course vary with the aggregate acreage of 
the farm, being obviously smaller in a farm of 100 acres 
than in one of 400 ; but this is not carried strictly out 
in proportion, otherwise it would as obviously be the 
case that the fields on a small farm, of which there arc 
many in the country, would be far too small ; indeed, it 
may be broadly stated that even on the smallest farm 
the fields should not be less, if under arable culture, 
than 8 to 10 acres each ; if under pasture, some may 
be smaller than this, to suit convenience of working, 
shelter, &c., &c. The shape best adapted for working 
is a rectangle or' parallelogram, of which the length 
should be, if possible, 260 yards or thereby, to suit the 
horses working, for reasons already stated ; the breadth, 
of course, being then regulated by the area of the field. 
But even on farms of large extent, and indeed on all 
farms where the fields are fairly proportioned to the 
aggregate acreage, a few small fields or paddocks should 
always be provided, and these as near the farm buildings 
as possible, so that calves, young colts, &c., &c., may bo 
turned out for an occasional run, or ua^d ioT ^\r&l^ ^^^jl- 
ysleBoent, or weakly stock, and for maiiy o^OtL^t y^x* 
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poses whicli will suggest themselves to the reader. In 
lands reclaimed from the sea, the fields devoted to 
arable culture will have their. dimensions or size regu- 
lated, as in other cases, according to the kind of crop- 
ping. (See remarks on the Cropping of Lands of this 
kind in Chap. V.) 

As regards the shape of the field, we have in Figs. 1, 
2, and 3, and corresponding letter-press, indicated some 
of the leading circumstances influencing this as well as 
their size. In the case of pasture fields and those 
devoted to meadow land for hay, as the system of work- 
ing is wholly difierent and necessitates no ploughing, 
their size may vary according to the circumstances of 
the farm. As a rule, it will be found advisable, as we 
have elsewhere recommended, to have the pasture fields 
not too large in size, so that a change of " bite " or of the 
quality and kind of grass may be obtained from time to 
time — a matter of great importance in feeding of stock ; 
and as regards the shape of the pasture and meadow 
fields, although from the above it would appear that the 
same necessity to have straight-lined boundaries does 
not exist, it should be remembered that as these pasture 
and meadow fields are mixed up, so to say, with those 
under the plough, and lie contiguous to them, the fences 
of the one will determine the lines of those of the other. 
Further, in the case of meadow land, it should be re- 
membered that in the use of mowing machines, very 
rapidly becoming almost universal, the economical 
working of these is greatly facilitated by the shape of 
the fields and their boundary lines. Wide extents of 
level surfaces, with few or no sharp curves or bends 
near the fences, are the circumstances imder which tho 
mowing machine and the hay-tedding machine best 
display their advantages. Tho pomU <iOTmft«tfti with 
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tho distribution of the fields in tho laying-out of the 
farm as a whole, will bo found briefly discussed in tho 
next chapter. 

All these, and other circumstances which only tho 
intelligent manager or agent can take cognizance of, 
he being on the spot, and being acquainted with all tho 
circumstances of each particular case, go to modify the 
arrangements by which the sizes of farms are regulated, 
and prevent also any fixed rule or set of rules being 
laid down which would be applicable to all cases. 

There are, however, one or two circumstances affect- 
ing the sizes and indeed tlie forms of fields of farms 
which require to be yet noticed. The first of these wo 
shall draw attention to is the positions of tho roads and 
the directions these assume with relation to other parts 
of the farms or of the estate. We have, at the commenco* 
ment of the present chapter, alluded to the influence of 
these upon the size and form of tlio fields, and have 
there pointed out the fact that much of tlie way in 
which it is to be modified will depend upon the ability 
or willingness of the proprietor regarding them ; for 
although it may appear obvious t\t first sight that tho 
diversion or alteration of tho direction of a road would 
matoriaUy improve the shape of a field, and make its 
cultivation a more easy and profitable matter, still it 
by no means follows that that diversion is one which is 
of necessity easy to be made, either as regards its cost 
or its relationship to other roads connected with it, or 
to the homestead or steading of the farm. But in 
many cases, by judicious arrangement, a road, for 
example, which divides two small fields may be alto- 
gether done away with by throwing the two fields into 
one, and forming ono good field out oi t^o -^oot ^<S^^^ 
adding^ also to the extent of land by tbsAi VaSkstdl \v^ Vj 
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the road and its usually wide-bottomed and huge 
fences ; while at the same time nothing is lost so far as 
the change of the road is concerned, inasmuch as the 
distance from one point to another may be shorter, or 
not longer at all events, than before. Other improve- 
ments of a like character may be made, amply repaying 
the cost of time and labour devoted to their diversion ; 
and the intelligent agent will always be on the look- 
out to see how these can be made in the easiest and 
cheapest way. Where such improvements are avail- 




Fig. 6. 

able, there should be no hesitation in carrying them 
out, for the advantages gained by doing so are in 
every way worthy of being obtained. Thus, in Fig. 6, 
which is a diagram illustrating one of the points above 
alluded to, the road a b which divided the two fields 
e c g hff d ij, was of no real service, as it ended at 
points equidistant from the only points to which 
vehicles, &c., desired to go, namely, from a to b, or from 
/7(t7 <^ or vice versd ; and not only so,\iu\. ^^ ^^^^^ 
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taken up by tho road a h, and its bounding broad- 
bottomed fences, g hy i j^ and outside of these the 
ditches I I, k k, was so much ground lost, and a 
nuisance besides. The change effected, as iUustratcd 
in Fig. 7, by doing away with the central road a u in 
Fig. 6, gave a large additional space of land, as e/ff A, 
and made two small unserviceable fields into one good- 
sized field, abed, Fig. 7, excellently adapted for tho 
working of root crops. 
Badly laid-out roads may also, as stated above, bo 




Fig. 7. 

very considerably improved by no great expense being 
laid 'out upon tbem. Thus in Fig. 8, tho crooked road, 
abed, which gives an exceedingly awkward form or 
shape of headland, b c, at the termination of the fur- 
rows, and thus adds to the labour and cost of ploughing, 
may be improved very much by cutting off tho banks 
between the points a and d by the straight line a f, 
which makes the road right lined and. a\i t\^\» ^\i^^^ 
to tho line of furrows, making tlio TieadL\«iXki5L%!ct^\\^^»'>^^ 
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c d, in Fig. 9. If, as in Fig. 8, the road at the point gj 
begins to go up to and in the direction of g g', the 
improved or new cutting may be made in the direction 
of the line h i. But although 
all straight roads, as a b, 
Fig. 9, are the most econo- 
mical for tra£Bc, still if they 
run diagonally to the line of 
furrow of an arable field, a 
vicious arrangement is intro- 
duced which should, if possible, 
be avoided. What this will 
be, will be particularly noticed 
in the next chapter, when treat- 
ing on the subject of Fences. 

Again, although roads may 
not be diverted or done away 
with, still they may, in many 
instances, be improved, much 
also to the improvement of the 
fields which they partly en- 
close, even if that improve- 
ment went no further than the ' 
doing away with such wide-bot- 
tomed and high-topped fences 
as those to which we have al- 
ready alluded, and which in so 
many parts of England espe- 
cially bound their sides. These 
fences not only take up much 
valuable land space, but do, per- 
haps, even greater damage to the crops which grow close 
io ihem hy shading these from the sunlight, and by 
wltbdrawiug mxuik of the iioumhmeiA'wlM.<i\i.>iiBg -wQiild 
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othorwiso dorivo from tho soil^ that bciiig taken up by 
tho profuse and often largo growth of underwood, 
shrubs^ and even small trees with which tho sides of 
those huge fences are covered and their tops crowned. 
The accumulation also of generations of decayed yege- 
tablo matter, which has practically added to the size of 
these fences, affords a supply of most excellent mould, 
which, judiciously applied to garden or other land, 
would go far to repay the cost of removal. 

So much for the subsidiary roads as affecting the 
positions and shapes of fields. We have now to advert 
to another point influencing the positions of these, 
namely^ their relation to the central homestead or 



aMU^ 






Fig. 0. 



steading of the farm. 
Manure having to be 
carted to, and pro- 
duce from the fields 
to the steading, it is 
obviously a point of 
considerable impor- 
tance that this should 
be so placed in relation to tho fields generally that tlie 
labour of carting should bo reduced to a minimum. 
This would naturally lead, one would suppose, to tho 
central part of the farm being chosen as tlie site of its 
steading and buildings, and thin is wliat the majority 
of writers have recommended. IJut while as a general 
principle it is correct, and can scarcely be controverted, 
still there will be circumstances connected with some 
estates^ such as the varying quality of the land, which 
will modify this rule. There are some fanns we know, 
especially on reclaimed land, where the fields on one 
side of them are of such a quality of ftO\\, wA \va.N^ \Rk 
bj cropped or altered in such a way,\\i^^»N«rj\vV.^^ 
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carting indeed is required to be done in connection with 
them. Here the rule above alluded to would be quite 
out of place, and the farm buildings, to minimise the 
cost of carting, would require to be on that side of the 
farm on which the fields lay bearing the greatest amount 
of produce to be carted to, and of manure carted from, 
the buildings. And yet, obvious as this rule is, there 
are instances where it is often overlooked, and the 
buildings are placed close to that side of the farm to 
and from which carting is seldom required. Such con- 
siderations show how difficult in the setting out of 
estates it is to lay down one rule which must or can be 
made applicable to all cases. The relation of fields to 
plantations, or, perhaps, it is better to put it the con- 
verse way, the relation of plantations and shelter belts 
of trees to fields, will be found treated of under the 
heading of Plantations^ in Chapter V. 

If the estate be very large, and comprises within its 
bounds a great variety of difierent classes of lands and 
soils — such as lowland and hillside pastures, lands 
adapted for arable culture, under one or other of the 
heads of farming specified in Chapters II. and V., 
"commons land," or heath land, marsh lands, bogs, 
and land by the margin of the sea, or of inland or 
tidal rivers — it is obvious that their distribution over 
the surface of the estate will be decided alone by natural 
circumstances, and will not be amenable to special rules 
or principles. This, however, in some cases, may be 
taken with a reservation, as, for example, in the case 
of a farm of which, from its favourable position, the 
largest part is under arable culture, or say the mixed 
husbandry system ; this may be bordered at a certain. 
^art by common or heath land, ot by peaty or boggy, 
^^^^en marshy land. In this case, in \aym^ Q>aL\» >ik'^ 
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propertyi should those qualities of land bo doomed likely 
to pay, if reclaimed, a certain area of each may bo given 
to the farm, with some agreement as to the area to be 
reclaimed within a given time. In such cases, where 
new farm buildings have to be erected, it will be neces- 
sary to consider whether these should not be so placed 
as to be useful for the purpose of the fields which may, 
in process of time, be reclaimed. But this will require 
to be done with great judgment, and only decided upon 
when a thorough inspection and investigation of the lands 
to be reclaimed show that they are of such a character as 
wiU ultimately repay the cost of reclamation . Other and 
general considerations connected with the laying out of 
farms will be found discussed in the next chapter. Cir- 
cumstances, which will be taken into account by the 
proprietor and his professional advisers in the manage- 
ment of the estate, will, however, decide cases such as 
these; and that much and accurate judgment in the 
decision must bo exercised is obvious, when it is remem- 
bered, what we have already stated, that in many 
instances so-called " waste lands," of whatever class, 
are not capable of being reclaimed in the practical 
sense of being made to pay for the outlay which the 
work involves ; and so long as this is true, so long will 
it be the case that much of those waste lands must 
remain as they are, unless the " spirit of the age " find 
out some mode of utilising them, other than that of 
farming them under any of the methods at present in 
use. (See " Reclamation of "Waste Lands," under its 
heading in Chapter V.) 



CHAPTER IV. 

MANAGEMENT OF THE PROPERTY DIFFERENT PARTIES 

CONCERNED WITH IT, AND THEIR RELATION AND 
DUTIES TO ONE ANOTHER, AS PROPRIETOR OR LAND- 
LORD, BAILIFF, MANAGER, OR CHAMBERLAIN — ^TENANTS 
AND LABOURERS — ^THE ERECTION OF BUILDINGS, LAY- 
ING OUT OF ROADS, AND GENERAL WORK OF THE 
ESTATE. 

Having in the preceding chapters taken into considera- 
tion various points connected with the local, general, 
and special cham>teristics of the property, and dis- 
cussed as fully as space would admit of the laying out 
and distribution of its special parts, the remarks being 
mainly confined to leading principles, we have now to 
take up the practice, and consider the management and 
its details by which that practice is carried out. 



The Landloi'd : his Duties and Relationship to the 
various Parties on the Estate, 

The first point which engages our attention will be 
the various parties concerned with, and interested in, 
the successful working of the estate, those being the land- 
lord or proprietor, as the chief, and imder and connected 
with him by the ties of a business relationship, as the 
agent, chamberlain, general manager or overseer, the 
under or farm bailiffs, and the tenant and his labourers. 
A^ Brat sight it would appear tTiat tVe 'Sf^otV^iYiVOcL ^sxOcl 
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of those classos would havo dovolvod upon it boing 
difforont, tho rolationsliip and dutios of tho individuals 
composing thorn to each other would be reduced to a 
matter of extreme simplicity. Tho bargains or special 
agreements being made between them and the head or 
proprietor of the estate^ nothing more would seem neces- 
sary to be done than seeing that the details of these were 
fully and fairly carried out. While this is true in a 
general sense^ still, in a special one, it is also and 
markedly true that much of the success as to the ulti- 
mate results of such bargains or agreements will depend 
not only upon the ability with which, in the first 
instance, they are carried out, so as to meet the whole 
requirements of both or of all the parties, but in tho 
second, and perhaps more practically important instance, 
on the way in which the work is carried on, Tho rela- 
tionship of the various parties to one another is cha- 
racterised by many considerations, some of which are at 
times very conflicting ; and difficult, without tact and 
management, to be dealt with satisfactorily ; they are so 
thrown frequently into close contact with each other, and 
so many points come necessarily up for consideration 
in connection with what may be called the daily work 
or routine of the property, that no less tact than judg- 
ment is demanded by them. It is obvious, therefore, 
that a v^t deal of the harmony with which this work 
is carried on — and with this its practical success and the 
consequent prosperity of the estate — will depend upon 
the character, the peculiarities, and the business liabits 
of those concerned in its management, influencing and 
being influenced by each other, as they must be, in a 
way more or less direct and observable. Space does 
not permit of the various points to be tokj^kiL m^ \^^^ 
deal^ wi^h in that MnoBa which wou\d. \>Q QLO^wvx^iX^^ vc^ 
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a larger work, but from their importance it will be well 
to glance briefly at some of the leading ones. 

Obviously at the head of what may be called the 
** working confederation" of the property stands its 
owner or proprietor, generally known as "the land- 
lord." Although in one sense it may be said that his 
relationship to the other parties which make up this 
body is simple and easily defined, he giving so much 
to them, and in turn receiving so much from, them, 
leaving details to be decided upon, and work done by 
those to whom is entrusted the management of the 
property ; still this is taking the narrowest possible 
view of the position of the proprietor acting as a land- 
lord, nor would many feel themselves complimented if 
it was so put to them as conveying all that was expected 
of them. While there are some landed proprietors who 
are distinguished — if the term can in such a case be 
applicable to them — by taking no interest whatever of a 
close and personal kind in their property, save that of 
drawing the rents, " receiving as much and doing as 
little in the way of giving as possible," as some one has 
put it, is but too true ; it is nevertheless a matter of 
truly national gratification that the general body of the 
landed proprietors of this country do not belong to this 
class, which, however large at one period of its history, 
is small now, and is daily diminishing. Many facts 
could be cited to prove this, we but allude to one — the 
records of the doings of our leading agricultural shows 
and societies. That a landlord will find it his interest 
to be interested in his property, to know something, at 
least, of the general details of its management, is but 
the statement of a truism. But more than this general 
kind of interest ia required of Mm, and in a large 
number ^of instances this TiigheT m\.eteB»\» \& ^\«^«^^ 
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in a variety of ways gratifying and satisfactory. That 
a knowledge of the arts and sciences bearing upon 
agriculture, of the special characteristics of land, and 
of the stiU more special details of practical farming, 
cannot fail to be of high value, and abiding intel- 
lectual pleasure as well, is obvious enough; and not 
a few of the landlords of the kingdom — some of 
them of high rank and position in the nobility and 
gentry — do possess this knowledge, and apply it with 
rare skill and tact to the improvement of their pro- 
perties. Not will the landlord lose but gain in dignity, 
as lose he certainly will not in pocket, if he cultivates 
and practises a real hearty interest in the well-doing 
and well-being of all in his employment, and acting 
towards him either in the relationship of managers or 
agents or tenants. The landlord's power for good in 
this way is great, nor will it be ineffectual even 
ilthough it be at times practised in a quiet way. 
Tenants soon find out, without much personal inter- 
course— or personal fussiness, which is what they do not 
like — ^whether or not their landlord has or has not their 
interest at heart ; and if he has, his interests will bo all 
i;he better cared for, for one naturally takes a pleasure 
n trying to please those who are trying to please him. 
Vf en are not nearly so bad as some cynics say they are 
—very much better indeed. 



Of tlie Chamberlain, Factor, Agent, Bailijf, or 

Overseer, 

When the estates are " vast and ducal," spread over 
lifferent counties, and often in more than one of tho 
;hree kingdoms, their general management Vy^^oxcL^^ \^. 
nat^ of immense importance, and is uawaWj ^tAtcn^s^^^ 
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to gentlemen of the highest position in educational and 
scientific attainments, imder various titles, some with 

' the higher or more imposing dignity of " chamber- 
lain/' others with those of a less imposing kind, 
as factor — a capital name, involving, as it does, the 
" doing " of something, or being somewhat of necessary 
or essential value. Under him come the agents or 
managers of the estates in the different districts, and 
under those the tenantry, &c. For the purpose of our 
work it will be better to suppose the case of a single 
estate, but that so extensive as to embrace within its 
boundaries every variety of land, so that we shall thus 
bo enabled to refer to them all, and to note the leading 
characteristics of the methods by which the maximum 
of produce and consequent rental can be obtained from 
them. 

Such an estate is generally managed, as a whole, by 
a gentleman called an " agent," who is generally, at 
least very frequently, connected with the legal profes- 
sion. While a great deal could be and has been said 
on the subject of the qualifications of agents, we shall 
not advert to what he ought not, but simply as to what 
he ought to be, in those respects, and this may be said 
in a sentence or two. As a business man he ought to 
have an intimate knowledge of accounts, of business 
forms, agreements, leases— in short, of all the varied 
and ever-varying matters which are coming daily up for 
consideration on a large estate in which there is large 
"expenditure'' and "income." To these general busi- 
ness qualifications he ought to have sj^ecial ones, such as 
a knowledge of land in all its details, and of agriculture, 
whether considered as a science, with its theories, investi- 
gationB, and deductions, or as an art, with its practical 

details as applied to farming. To tliQ&Q'^xoi^mQ'v^Q^jiali- 
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fications he should odd moral and intellectual gifts ; bo 
of a kind, conciliating disposition, yet prompt, energetic, 
and decisive withal. It need scarcely be said that 
such an agent will not manage the estate as some 
agents are said to do — from his office alone, seated with 
his papers and accounts, &c. However well those bo 
carried out and attended to, personal attention, of a 
close and searching character, he will be sure to give. 
Fortunate the landlord who finds such a one — the 
"right man in the right place." That he will exerciso 
the necessary degree of care in the choice of his agent, 
is, of course, here understood ; but that choice being 
once made, the agent should not be hampered and 
bothered with perpetual interferences, but, where 
changes are deemed desirable by the landlord, they 
should be presented to the notice of the agent with 
tact and courtesy — which they will be sure to bo, the 
proprietor being — as we are pleased to assume he willr 
generally be — a gentleman in feeling as well as position. 
(See remarks at the commencement of this chapter.) 

On being appointed, one of the first duties of tho 
agent is the selection of the bailiff and the tenants. 
Taking the bailiff or overseer first, the varied nature 
of his duties may be gathered from the fact that with 
him rests not only the practical working and manage- 
ment of the " home farm," but the planning, superin- 
tending, and carrying out of the general work of the 
estate as placed before him by the agent, the selection 
and superintendence of the workmen, and the making 
out of the accounts of the whole work entrusted to him. 
He must therefore have a thoroughly practical know- 
ledge on all points connected with the land and its 
management, as also of practical farming \ and cqwcl^ 
much in contact with the tenantry, ke iau^\»\i^ ^ \wkcl 
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of education and intelligenco, possessed of good man- 
ners, of a kind, conciliatory, yet firm disposition. En- 
dowed thus, he will so please his employers, that before 
long he will rise to a higher position and greater 
influence. 



On the Qualifications and Choice of Tenants for the 

Farms of the Property, 

It is impossible to over-estimate the importance of 
this department of the management of the property, 
inasmuch as it is the end or ultimate point to the 
attainment of which the labours of all the others con- 
tribute, and for which they are indeed carried out; 
so that it may be said to be the realisation of their 
work, as securing the success of the estate as a paying 
property. With the tenants rests this success, for if 
"through incompetence, or through any other cause, 
they are not what is suggestively and generally known 
as " good tenants," and fail therefore to pay their rents 
fully and with punctuality, whoever gains, the land- 
lord cannot possibly do so. Their interests are there- 
fore bound up together in the closest of ties, and what 
acts prejudicially in the case of the one reacts in the 
case of the other. 

And even in view of that vexed question of agricul- 
ture, a bete noire of so many of our politicians and 
proprietors — the " tenant-right question " — although it 
may be granted that the greatest preponderance of 
legal rights is in favour of the landlord, and although 
the tenant may thus be apparently bound down by the 
force of enactments and the stringency of agreements, 
j'tis obvious that no amount of these can provide against 
tlie contingenciea, or make good tl[io\oa»^^«cvB^%\,WTQ' 
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froiUj of incompetonce in practical knowledge, want of 
prudent business habits, or the lack of capital, and the 
oommercial skill to deal best with it on the part of the 
tenant. Those are attributes which cannot be bought, 
cannot be secured by any law however strong, by any 
agreement however stringent and binding in its clauses. 
If secured at all, they can only be so by the exercise of 
care, discrimination, and sound judgment on the part 
of the agent of the estate. 

And difficult as are the duties which an agent has to 
perform, and disagreeable at times as is the work ho 
has to do, we doubt if there be any duty or any work 
which will test his abilities and prove his capacity to 
occupy the post he holds to a greater extent than tliat 
of the choice of the tenants of the farm. In one sense 
his duties in this department may be said to be much 
lighter and easier now than they were, not so many 
years ago. Then farming by no means occupied the 
same position, and was in no sense the popular business 
it is now. Farms, therefore, were easy, or at all events 
not difficult, to be had ; and when to be let, farmers 
desirous to take them, if they met witl^ competition, it 
was the competition of brother farmers. But by a 
combination of circumstances, the details of which it is 
unnecessary to go into here, matters have changed 
very much of late years. Trade, commerce, and manu- 
factures have pushed forward their outworks, so to say, 
that the wealth of those engaged in them has increased 
in the aggregate enormously ; and as it seems to be 
part of the character of our countrymen to be looking 
forward in their earlier days to the time when they 
will be able to retire and to live upon and farm some 
land, a race or claea of competitoxa iot iaxm^ V\v^ 
Bprung up which has tended greatVy to V\icte\5aiKb ^^ 



70 LANDED ESTATES MANAGEMENT. 

demand for farms, as well as on tlie average to raise 
their letting value. Nor has the general prosperity 
been imshared by farmers brought regularly up to the 
business or profession, for the increased wealth of other 
classes has created a demand for farm produce, and 
prices of this, from one cause or another, have increased 
also ; so that rich farmers are by no means the difficult 
men to be found they were years ago. 

These causes, and others which we might name here, 
although less potent, still tending to increase the desire 
to have farms by a much wider and a more wealthy 
class of people than before, make apparently the task 
of finding good tenants on the part of the agent very 
much easier than it used to be. Tenants, in fact, force 
themselves, as it were, upon his notice, and almost 
clamorously compel him to accept them for his farm. 
But it is not all gold that glitters, and numerous as 
may be the claimants for the farms he may have to 
let, they are not free from the chances of loss or failure 
now, any more than in days of old. Farming well 
conducted pays, but only moderately at an average; 
but where ill conducted, it absorbs the capital and 
wastes the resources at an alaiming rate. And it may 
be easily conceived, from what we have said, that 
amongst the men of the classes we have named, there 
must be many who are almost totally incompetent to 
conduct a farm properly. The qualifications of a 
farmer are therefore necessary to be known to an 
agent, and as these involve considerations of extreme 
importance to both him and to his tenants, as well as 
to those who may be designing to be agents, and who 
are therefore studying for the same, it will be necessary 
here brieRy to point out what those c^ualifications are 
which contribute to the success o£ ^aximii^. 
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And here at the outset we must notice a very singular 
circumstance connected with farming. Other busi- 
nesses demand a careful training — ^years of primary 
apprenticeship, and afterwards of what may be called a 
secondary one, in which Airther and a higher and 
wider range of experience is obtained; and all this 
before the yoimg man is supposed to or considers him- 
self fitted to be a master, with all its cares, responsi- 
bilities, and demands upon the higher qualities of his 
character. But in farming all is different. So far 
does the popular opinion of it nm, that it is sup- 
posed to be the simplest and easiest of occupations to 
follow out — so easy that any one, no matter what has 
been the previous nature of his calling, and what the 
bent of his inclinations, can at once take it up and 
practise it with success. It is needless to inquire as to 
how all this erroneous estimate of farming has arisen. 
The popular literature has had much to do with it ; 
probably the love of the country and its pursuits, which 
seems to be a part of the British character, has had more. 
In a large number of instances there are those who, hav- 
ing retired from other callings, have taken to farming, 
the wish has boon father to the thought -that all about 
it was pleasant and profitable — a state of dreamland 
out of which not a few have had a most unpleasant 
waking. They have rushed quickly into it, and have 
been, so to say, pushed as quickly out of it. Now, the 
truth is that farming, in place of being the easily 
carried on business it is popularly supposed to be, is one 
which, on the contrary, demands not merely a thorough 
knowledge of its practice in the field and fold, an 
acquaintance with much of the practical science of the 
day, but requires, on tho part of its {o\3LQWCJt^» ^'c^ 
exercise of powers o/ohscrvation, a ready -mVW\xi<5i«am 
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taking advantage of favourable and in avoiding un- 
favourable circumstances of soil, climate, and locality 
as regards the crops, and the same as regards the 
habits, peculiarities, and characteristics of animals; 
which together exercise no small degree of pressure on 
the thinking faculties. But more than this, not merely 
is farming connected with production at once of inani- 
mate and animate materials, but being of necessity 
concerned, and strongly so, with the realisation of these 
in the shape of money, the farmer is compelled to have 
nearly all the habits of other business men, and is called 
upon perpetually to exercise energy, business tact, far- 
seeing skill, and prudent management of resources. 

Farming, then, being what it is, no one need be sur- 
prised to learn that even to those who have been well 
trained in the early part of their career in its principles 
and practice, and who in business for themselves put 
these to use, and work hard — very hard withal, for days 
of toil and nights of anxious thought are the true 
farmer's lot— not always is success granted. There 
need, then, be no wonder that so many of the amateur 
class fail. The wonder is that any should succeed. 
But certainly, some surprise may be allowed for what 
we have stated, that of those who have all the qualifica- 
tions to insure success many do not nevertheless succeed. 
There must therefore be some grave reasons for this. 
These lie in the fact already hinted at, that farming", 
in place of being an easy happy-go-lucky calling, is one 
which demands so rare a combination of high qualities 
that it is not every man who possesses them, and even 
where possessed, the tact and skill to direct them aright 
is lacking. 
It ia indeed, mainly for want of the right management 
of the various resources lie liaa at Iqas coTCLTCL"wA/\\i\«t^^ 
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to and external of himself, that the farmer fails to find 
profit in his labour. There is such a fine adjustment of 
the various details of farming to one another, and such 
an intimate connection of one branch with the other, 
that unless worked out in practice as one harmonious 
whole which it thus is, failure is sure to bo tho result. 
Farming, to use a familiar simile, is like one taking up 
the long length of a chain, who has not only to number 
its links, but to estimate the strength of each to resist a 
given strain ; and who, if ho fail in connection with 
but one link, the work is failure throughout. Another 
way of expressing tho well-known saying, the strength 
of a chain is in its weakest part. To succeed in farming, 
then, to the qualifications specially connected with its 
principles and practice, such as knowledge of soils, 
manures, crops, and the best methods of working and 
using them — of tho live stock or tho animals of tho 
farm, their selection to suit its circumstances, their 
breeding, feeding, and general management, in all of 
which there are a vast number of details to be attended 
to — the farmer must add a capability of so balancing 
or adjusting the whole work that all will work 
smoothly, and no time be lost in returning, so to say, 
one work upon another. But whilo attention must 
thus be paid to what may be called little things, the 
non-attention to which results in a loss so heavy that 
but a small percentage know or think of it, and far less 
are ablo to estimate it, there must be also the adjustment 
of different departments to one another, and the closo 
attention to the more important ones of the farm. Much 
more could bo said on this important part of our subject, 
but space prevents us from doing this. Enough, how- 
ever, has been said to show the importance of tho dutioa 
of the tenant. Fatting aside all cons\d.OTa\\oTi»'^'WWi' 
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ever, whether of a personal, political, or local kind, the 
selection of the tenantry should, it appears to us, be 
done purely upon business principles. These alone will 
secure the class of farmers who, to abundance of capital 
to do justice to the land, add a thorough knowledge of the 
kind of farming which they propose to undertake ; to 
which, it is scarcely necessary to say, should be added 
the higher qualifications of being men of the highest 
moral and business or commercial standing. Connected 
with the selection of the tenantry comes up the question 
of the terms upon which the farms are let, whether on 
yearly tenancy or that of 

Farm Leases. 

A very important part of the relationship which 
exists or may exist — for in many instances the matter 
has no existence— between proprietor and tenant, is 
the "farm lease." The subject has been discussed 
with so many pro9 and cons, and so much animus 
has been introduced into the discussion, that it is 
exceedingly difficult to continue it with anything 
like the calmness which ought to be connected with 
all points concerning a scientific question like that 
of the progress of agriculture. But then the one 
side — ^the tenants — maintain that it is not at all a 
scientific question, and this too with much show of 
reason ; that, on the .contrary, it is one connected, and 
that only, with their position as " working men " con- 
cerned in getting a living ; that this living cannot be 
properly made sure to them without the necessity of a 
lease. Of course all do not hold strictly to this view, 
for they go further, and say that the question of farm 
leases is a scienti&c one, inasmucSk as '^ittiout them farm- 
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ing can never be carried on scientifically ; and for this 
simple reason^ that the farmers^ not being secure in the 
possession of their farms, cannot and will not lay out 
in the improvement of their farms those sums which 
alone could make certain the fact that those improve- 
ments would be worth anything. In brief, they main- 
tain that imless the tenant be made sure that he will 
be repaid the sums he lays out in improvements, he has 
no inducements to lay them out at all. 

It is, it must be confessed, very difficult to controvert 
those statements, which are, to say the least, founded 
upon common sense ; nor is it easy to see how they can 
be objected to by landlords, inasmuch as what goes to 
improve the land as done by tenants must bo beneficial 
to the property of the estate. A farmer is not likely to 
do anything for his farm calculated to increase its 
produce if, before he can realise the benefit of the out- 
lay incurred by it, he is apt to be turned out at the end 
of the year. Neither proprietors nor their agents can 
possibly know what is wanted in order to improve it as 
tenants who work it and live by it. And when we find 
a large majority of farmers in favour of leases, at least 
of nineteen years' duration, it is a strong argument in 
favour of their adoption. Yet, as if to show how two- 
sided a thing is farming opinion, not a few very prac- 
tical men have been hoard to declare, that if they had 
the option between taking a nineteen years' lease and 
keeping to the yearly tenancy to which they had been 
accustomed, they would prefer the latte — ran instance 
we fear of the force of custom, inasmuch as it is difiicult 
to see how the principles to which we have above 
alluded as forming one of the strongest arguments 
brought forward by other practical men, in far greater 
numbers^ do not apply to them. Ot cout^^ \}cl^ ^N\i^"^ 

e2 
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side have their view of the matter, and those who oppose 
the principles of leases — chiefly, as may be conjectured, 
those connected with land — ^hold views precisely the 
opposite of those we have shown to be held by intelli- 
gent farmers, and maintain that, so far from being likely 
to promote the progress of agriculture, they are almost 
certain to have the opposite tendency, and that they are 
moreover calculated to keep down the status of the 
farmers themselves, and prevent them from rising in 
the world. It is somewhat difficult to conceive how 
the latter argument can be correct, although it is of 
course possible that one may conscientiously believe 
that the first is correct. 

A lease has been defined by a writer on the subject, 
who takes a fair view of both sides of the question, 
as an agreement or " contract for the possession and 
profit of lands and tenements on the one side, and for 
a recompense in the shape of rent or other income 
on the other." And as regards the length to which 
leases should extend, the period of nineteen years, so 
often quoted as the best, seems to have arisen from the 
experience of certain districts which have become cele- 
brated for the efficiency of their farming, and which 
has doubtless been attributed largely to this, although 
other causes have also unmistakably contributed to it. 
It is difficult to conceive why there should be anything 
so specially valuable in an arbitrary arrangement like 
this, one in which apparently no principle is involved. 
The proposal made by the writer just quoted from does 
involve a principle easily applicable to all cases, and 
one which appears sound and reasonable. It is that the 
length of the lease be proportioned to the rotation which 
best suits the soil of the farm taken as a whole ; in other 
words, that the lease should be a mxxlti^le of the years 
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of the rotation — a four' course (or four years' rotation) 
being a twelve years' lease, a five years' rotation being 
fifteen, the six course eighteen, and so on. Many advan- 
tages would accrue from this arrangement, not the 
least being this obvious one, that at the expiration of 
the lease the same fields would be under the same crop 
as they were at the beginning of it, so that a fair 
means would be afforded of judging of the fact as to 
whether the style of farming adopted during the lease 
had or had not improved the land. One advantage of 
the lease system should never be lost sight of, and it is 
not easy to bring any argument against it ; and it is 
this, that a lease extending over a number of years 
tends to equalise the seasons, giving the farmer the 
advantage of possessing the good years to make up for 
the losses of the bad ones. Upon the whole — for the 
subject is such a lengthened one upon which page after 
page might be, as they have been, written again and 
again — why should the matter not be left to the tenant, 
to give him his choice as to whether he would prefer a 
lease or not P The proprietor has always his remedy 
in the terms upon which the lease is to be drawn up. 

But upon this point of terms no end of writing and 
speaking has been exhausted, and with apparently very 
little result. But it certainly does appear a very com- 
mon-sense principle upon which to proceed, and which is 
weU worthy of the attention of the young proprietor— 
who may be presumed to be less influenced by the precon- 
ceived notion of years of practice of older proprietors — 
namely, that the terms of the lease shall not run counter 
to the established principles of agriculture, so as to pre- 
vent its best practice being carried out. Space does not 
permit us here to give examples of some of the clauses 
which are often inserted into leases \ "but svi^^^S^ \si \«:^ ^ 



78 LANDED ESTATES MANAGEMEKT. 

that tlicy are utterly prohibitive of the proper course 
being taken which an intelligent farmer would take, and 
which the principles and practice of modern agriculture 
alike show should be taken. Such clauses are but the 
relics of a time when farming was in its rudest and 
earliest stages of progress, and are quite beneath the 
times such as the present. It may be asked, why do 
farmers take farms bound down by such antiquated and 
absurd regulations P To which we can only reply, it is 
difficult, as it is unsafe and uncharitable, to judge of a 
man's reasons and motives. These he knows better 
than any one else, although it is an old adage, which 
may be added to those we have already given, that the 
'' world knows a man's business better than he knows 
it himself.'' As a natural result of the connection of a 
farmer with the land of which he has had possession for 
some time, came up the question of such improvements 
as he had made in it during the term of his occupancy, 
however long or short that may have been. These 
might have been of such a character that he gained the 
full advantage of them during that occupancy, so that 
in no sense could he be said to have been a loser by the 
transaction when he was called upon to leave the farm, 
either upon the expiry of his lease if he had one, or at 
the shortest notice if he were a tenant-at- will. But it will 
be obvious even to the tyro in agricultural practice that 
the general character of its details is such that the 
great majority, at least a large number, of them must 
be of that nature, that a large proportion of the " money 
sunk " in making such improvements would remain on 
the farm, and would go to the benefit of the next or 
incoming tenant. Then came up as a natural result of 
all thia the " Tenants' Right" question, by which was 
meant the right of the tenant to \i^ coTK^oasated for 
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such money as he_ had, so to say, invested in the im- 
provements he had made during his tenancy. Long 
and fierce were the discussions which the question gave 
rise to, and on both sides they were carried on not 
always with the amenities which one naturally ex- 
pects from men occupying the relative positions of 
landlord and tenant ; but when money questions— and 
those involving often largo amounts — are brought to 
the front, it is difficult to maintain the courtesies whicli 
under other circumstances are expected. There can bo 
httle doubt, after all is said, that it is a point very 
difficult to be controverted, that if a farmer has put 
into his farm certain amounts, say, of manure, or erects 
some structures, both of which tend greatly to improve 
the property, that if these are not exhausted, or, in 
other words, if he has not got the full advantage of 
those improvements before ho leaves, some one is tho 
better for them — either tho landlord who owns tho 
estate, or the tenant who may have to succeed him. 
This principle holds good in other business transactions, 
and it is difficult to see why it should not do so in 
agricultural ones. 

The points were at all events so obviously common 
sense, and they took such a hold of the public mind, 
that it came up repeatedly before the Legislature, and 
at last the discussion took form and shape in what is 
called "The Agricultural Holdings Act (England)," 
passed in 1875. In some districts, previous to tho 
passing of the Act, and in some instances where special 
agreements were made, "compensation" for unex- 
hausted improvements were allowed for, but only under 
such circumstances; and, as already stated, unless 
under such^ a tenant on leaving his farm found that his 
improvement, bowevor costly, "bccioma ^^ ^^or^^-tK^j 
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of his successor ; ** but under this new Act he has now 
a legal claim to compensation for them^ and such 
compensation will become universal. 

Where compensation is already — that is was, previous 
to the passing of the Act — secured by custom or agree- 
ment, the Act will make no change ; but where farms 
have been held " at will," as the practice is called, or 
under agreements which do not provide such compen- 
sation, either the Act will apply, or agreements framed 
in the spirit of the Act will apply." Such are the 
words of a brief but suggestive commentary upon the 
Act by Mr. C. Randell, of Chedbury, Evesham, who 
in the number of the Journal of the Royal Agricultural 
Society of England (Second Series, vol. xii. part i.. 
No. 23) draws attention to a form of agreement 
adopted upon the estate of the late Mr. Holland, M.P., 
to whom agriculture in many of its aspects was greatly 
indebted. Mr. Randell believes that it would be useful 
for those who contemplate the drawing up of agree- 
ments under the Act of 1875, such as we have already 
alluded to, to consider these agreements of Mr. Holland. 
They are far too long to be given here, so that we can 
only refer the reader to the number of the journal we 
have named, in which they are given. But we may 
note here that, as they contain provisions which could 
not have been embodied in the Act of Parliament 
(1875), it seems desirable that, while fully recognising 
the intentions of this Act, there should be agreements 
of tenancy defining how the tenant is to be paid for the 
unexhausted value of his purchased manure and food ; 
and further — which is very important, and for which 
thg^ Act apparently does not provide — how he is to 
return to the land during his tenancy an equivalent for 
the produce Bold oS of it, andm^'kaV. «U\»^1;i^ ehould 
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give up the fann when that expires. Further, those 
agreements give — what Mr. Randell states the Act 
could not attempt to give — freedom as to cropping and 
disposal of produce (see a preceding paragraph on those 
two important points under head of Leases) ; that they 
give a larger amount of compensation for unexhausted 
nuinure and food than the Act gives — under which a 
tenant has no claim after taking a crop of com — the 
agreements recognising the undoubted fact that when 
such manures have been applied to the growth of tur- 
nips eaten off the land by sheep, which are at the 
same time fed with oil-cake in addition, the benefit to 
the land is not exhausted by one crop of com, but 
extends to the following or succeeding crops of clover 
and wheat. 

The necessity, however, of extreme carefulness in 
incorporating agreements, however valuable these may 
be supposed to be in themselves, with the Act as now 
passed, and however closely these may run or bo sup- 
posed to run in agreement with the spirit of it, is very 
evident. And its importance is somewhat curiously 
illustrated by the concluding words of a very brief but 
suggestive paper by Sir T. Dyke Acland, Bart., M.P., 
in the very same number in which Mr. Randell's 
paper appears, drawing attention to a clause in the Act. 
Sir T. D. Acland's words of warning are these : " The 
whole question of incorporating existing agreements 
with the Act is one which requires careful considera- 
tion. The same may be said of framing new agree- 
ments in accordance with the Act, defining what is 
vague, and adapting the Act to the circumstances of 
different districts." In concluding our remarks upon 
this department ot our work, we deem \\i t\^V \ft \wv\!i^ 
to the Act that to tboae who wish, to gdxo. ^ ^^a*"^ n[W^ 

e3 



82 LANDED ESTATES MANAGEMENT. 

of the provisions of the Act (1875) we would recom- 
mend a perusal of an admirably drawn-up paper on the 
subject from the pen of Mr. Frederick Clifford, of the 
Middle Temple, Barrister-at-Law, which appears in the 
same number of the Royal Society's Journal in which 
Mr. Randell's paper is given. 

The Labourer. 

The relation which the tenant bears to the agent 
and his landlord is much the same in kind, although 
different in degree, as that which the labourer bears to 
his employer, the tenant. There has been no class of 
men connected with the labour of the kingdom about 
which so much has been written and said as the agri- 
cultural labourer. He has been the theme of innumer- 
able platform speeches and press utterances, many of 
both of which have been characterised neither by cor- 
rect judgment of the case as it stands nor by the accu- 
racy of their facts, or rather so-called facts. For long 
the subject was discussed — ^as indeed it was only neces- 
sary at that early period to be discussed— apparently 
from the purely philanthropic view ; but of late years 
it has entered other phases, partly political, but chiefly 
connected with the rise of wages, with which have been 
associated the movements of strikes and lock-outs, both 
of which are equally to be deplored as in the end 
advancing the true interests of neither the farmers as 
the employer nor the labourer as the worker, nor for 
the interest of agriculture as a calling, in which both 
alike are equally and closely interested. The best result 
can and will only be obtained, and the true relationship 
between both employers and labourerB maintained, by 
the exercise of a just and acc\irate "vieyr oi ^^T^«'^^si>K^^ 
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duties towards oaoli other, in wliieli tlio farmer will bo 
not only liberal in his i)ecuniary dealings, but earoful 
of their best interests soeial and moral, and we also 
venture to add, religious ; while the labourer on his part 
will not coneeive that all he has to do is to get the higheHt 
l)088iblo price for his work, regardless of the interests 
of his employer, and thinking only that his relationship 
with him is all one-sided, in which he has to get all done 
for him but has to do nothing for himself. A mutual 
sympathy as to feeling and position must be main- 
tained on both sides — a position which is by no means 
ono-sided, as of the two the labourer is, perluqm, the 
ono most apt to conceive. These remarks, with which we 
cloBO this department of the subject, have indeed a wider 
application than to the case of the labourer only ; for 
they convoy the principles of the true relatiouMhip 
which should exist between all i)arties connected with 
the i)roi)orty, thus embracing the highest as well as the 
lowest in position. 



77^ General Work of the Entate. 

Having dif^cussed what may bo called the adminis- 
tratiou of iho estate, as that which decides upon and 
regulates the conduct of the work to be done upon it, 
wo arc now prepared to glance briefly at what that 
work IB. In this section we shall, for the convenience 
of arrangomont, and as facilitating the discussion of 
the variouB departments, concern ourselves only with 
what may bo called the general work, leaving for 
another chapter the consideration of the cultivating 
managomont of the estate. Tlie iirst i)art of this work 
18 that connected with the laying out awA. v^vavuxvX. &Ivk- 
tribution of the varhuH localiticii and ianun, u^wi *Ov\a 
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principles as expounded in Chapters II. and III. Of 
these^ the first we shall take up is that which is gene- 
rally the first work done, namely, — 



The Laying Out and the Comtruction of Roads. 

Work of this class is very apt to be, and indeed too 
often is, neglected, and this arises &om a mistaken view 
of its importance, or rather the want of it, as if roads 
could be neglected without in some material measure 
affecting the economical working of the farm. This 
remark applies with no less force to all the outlying 
work of the farm, as fences, gates, ditches, &c. But a 
very brief consideration of the relationship which exists 
between all the departments of the farm, and to which 
we have elsewhere in this volume drawn pointed atten- 
tion, as conveying much that is of great practical value, 
will show that one department cannot be neglected with- 
out seriously affecting some of the others, if not all of 
them. We have heard the woefully neglected condition of 
some farm roads defended on the ground, that being so 
seldom used, it did not pay to make good ones. It is 
only for a reason like this that we can account for 
the fact that, as a rule, on many estates the roads are 
disgracefully bad. But if the traffic be not great on 
farm roads, it should be remembered that it is often 
heavy, and requires, moreover, to be done at times so 
promptly that the chances afforded by certain condi- 
tions of the weather — as, for example, in the carting 
of manure to the fields — should not be thrown away. 
But not only do bad roads incur a great loss of time, 
hut it should also be remembered that the animals 
which work upon them are very vaYxxaJole, «xvd are pecu- 
liarljr liable to be hurt by exceaai\e^tT«Mv%\rgQvi^'evt 
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systems. A bad road may thus cause a loss which would 
iiaye more than sufficed to have made it a good one. 

The same reasoning will apply to all the other out- 
lying works of the farms, to which may be added this : 
that the time lost arising from defective work — as, for 
example, badly hung gates, or gates not hung at all- 
comes to be a very important item in the expenditure 
of time and labour of the farm in the course of a year, 
or of a lease. 

As regards the outlying work of the farm and the 
appliances of the fields, as roads, fences, gates, &c., 
it is obvious that so much of a practical character might 
be given, that space infinitely greater than we can pos- 
sibly here have at command could be filled up with it. 
We can, therefore, but glance at a few only of the 
leading points, and this in very brief fashion. 

Not does the exhaustive treatment of the subject 
come within the scope or scheme of our work, these 
embracing, as its title indicates, '' outlines '' only of the 
various departments. Moreover, the reader desirous 
to supplement what we have given in this brief form 
by matter more full and precise, will find what ho 
requires in one or other of the many practical volumes 
which go to make up the series known as the '' Eudi- 
mentary/^ and which is issued under the care of the 
same firm which publishes the present volume. Prac- 
tically connected with the contents of these works, the 
writer of the present one can state with confidence that 
they will be found to comprise all, or nearly all, the 
points which require to be considered in connection with 
the various subjects. 

Taking the roads lying round the steading and thoso 
traversing the farm, it may bo said t\ial) «o i»x «ji^ ^^ 
majority of instances are concomod, \hfi^ 9X^ \^^» ^'^^daM 
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tliey should be. To say nothing of the careless way in 
which they have been laid out or " surveyed," by which 
considerable time is lost in the aggregate work of the 
year in going over unnecessary ground, or of the 
badly designed curves and junctions, such is the state 
in which a large proportion of the surface is allowed to 
remain, that no small extra work in horse labour is 
caused. And it is not merely from the fact that this 
labour is lost, but it should be remembered — what has 
been already alluded to — that from the extra strain 
thrown upon a horse by a very bad bit of road, a fine 
and valuable animal may be injured perhaps hope-' 
lessly. The legitimate work of the farm in ploughing, 
&c., is quite heavy enough, without adding to the 
work of the horses by having roads in ^* shocking bad 
repair," if the phrase be not absurd where no repair is 
ever attempted. The mere filling up of holes or ruts 
by throwing down a cartload of stones here and there, 
or spreading a barrowful on parts out of the level, is 
not putting roads in good order. The work must be 
thoroughly done, for if not matters simply get worse. 
In nine cases out of ten the easiest and cheapest way is 
the most difficult to do, and the dearest in the long 
run. Where roads have got into bad condition, it will be 
the cheapest, as it certainly will be the most satisfactory, 
way to relay them. This need not be done over a great 
length, but sections may be taken in turn till the whole 
are in good order. 

In the formation of roads, the great mistake made in 
too many cases is, supposing that all that is necessary to 
be done is the marking out of the line, partly excavat- 
ing the surfaces and levelling them, and then throwing 
down loads of stones of all dimensions, and of all kinds 
and qualities, and levelling tlaem. *^ aiV^x ^ i^^^ot^!' 
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This is not road-making. "We shall endeavour in a 
few sentences to show what it is, not necessarily going 
into such minute details as would be essential in con- 
sidering the art as applicable in important country 
roads, but viewing the subject simply as connected with 
the ordinary roads of the farm. 

There are three points in the construction of roads 
which are essential to be attended to — ^first, the " base, 
or bottoming;'^ second, the "upper'* or "carriage 
surface;" and. third, the "drainage," which includes 
the finishing of the side parts of the road. As in all 
work the character of the foundations determines largely . 
that of the superincumbent work and its lasting nature, 
or otherwise, that of a road must be closely looked to. 
Much will depend upon the nature of the soil, or rather 
subsoil, upon which the road rests ; and in some cases 
this is of such a treacherous nature, arising from the 
presence of quicksands, bog or peat holes, &c., that 
the expense of removing such obstacles is often much 
greater than that involved in the diversion of the road, 
and adding even considerably to its length. And which 
of the two in such case ought to bo chosen admits but 
of little or no doubt. In some soils indeed it is almost 
impossible to lay down a road unless at an expendi- 
ture of time and money far beyond the requirements 
of the farm. We have put " drainage " as the third 
requisite in a good road, but in truth it is essential, 
or rather we should say the essential necessary to be 
attended to and secured, before a good foundation 
can be made. Even very bad soils, and wo might say 
the worst, can bo put into that condition by careful 
men and deep drainage, that a foundation may bo 
depended upon both as regards its soMii&ii^«»^ ^tA %crai- 
n^i and its lasting character. T\iq dxwii^ ^QviA.\k^ 
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laid at a depth of not less than four feet, but four 
feet SIX inches will be better, and formed of the usual 
field drain ; internal diameter not less than one inch 
and a half, but better of two inches. The reader must 
understand that these drains — as indeed what we have 
said of them must at once have indicated — ^are quite 
distinct from the side drains or ditches which bound 
the road right and left, and about which we shall have 
somewhat to say presently. The small field drains 
above referred to are for the purpose of thoroughly 
carrying off the water from and securing a dry foun- 
dation. The depth we have already named at which 
these should be placed ; the lateral distance or breadth 
between them should be eight or nine feet. In heavy 
soils there will be no difficulty in digging the trenches 
for these drains, but in loose, sandy, or boggy soils a 
good deal of trouble may be given, and all the " nous " 
of the farmer exercised in order to overcome the diffi- 
culty. We presume the soil to be of such a consistency 
as to make the digging of the trenches for the drains — 
which we shall designate the *^ central '' drains of the 
road — a comparatively easy task. The drain tubes 
must be laid with as great a fall as possible towards the 
cross drains, which will require to run transversely to 
the line of road at every point where an accommodation , 
or field road crosses the line of main road. These 
cross drains will also be required at points in the line 
of main road where this dips very much, thus changing 
its general level. The junction of the central drains 
with the cross drains should be made as near the crown 
of the cross drains as possible. These cross drains de- 
liver their water in the side drains or open ditches 
which bound the road right andMt. 
The soil between the central dxaVa, \^ia^. ^a> ^^ ^^"5^ 
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of the centre part of the road, should not be disturbed 
or broken into any more than can be avoided in digging 
the trenches for the central drains ; and should the soil 
appear to be loose and to have faults or cracks in it, it 
will be as well to hard ram it so as to consolidate it. 
We have said that the distance between the central 
drains may be eight or nine feet, this forming the centre 
or crown of the road. The distance between the centre 
line of drains on each side and the inside lino of side 
drains or open ditches may vary from four feet six inches 
to five feet ; if the latter, and the central drains be sepa- 
rated nine feet, the whole width of road from inside lino 
to inside line of side drains will be nineteen feet. The 
depth of the side drains, or open ditches, should not bo 
less than eighteen inches, and the width at top two feet 
six inches, and at bottom two feet. These side drains 
must have their fall as great as possible to prevent the 
stagnation of the water, and should lead to the nearest 
open outfall or watercourse, as a rivulet, &c. Wherever 
a cross road is met with, the ditch must be replaced by 
a pipe culvert, or if continued be crossed by strong plank- 
ing to serve as a bridge. As open ditches or side drains 
are so apt in hot and dry weather to become mere recep- 
tacles at various points for stagnant water, especially 
where the level gets destroyed, it is a good plan to have 
a large tubular drain or sewage pipe running along 
the bottom, the crown within a few inches of the bottom 
of ditch. These tubes take up and convey the water to 
the outfall in such a way that no stagnant water remains 
in the ditches. It will be noticed that we have made 
no provision for side walks ; but in the ordinary roads 
for internal communication between one part of the 
farm and another we do not conceive these to be 
requisite The crown of the causoN^foy tcl«^ \i^ x^s.^^ 
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by tlio few foot passengers, or the side space betweei 
them and the open ditches. The road outside the opei 
ditches will best be finished off with wire fencing, sepa- 
rating it from the fields on either side. 

We have hitherto treated the road as on a level witl 
the fields, or nearly so ; but it may have to be carriec 
through them at a level either considerably higher o 
lower. If higher, and the road has to be upon ai 
embankment, there may be engineering difficulties o 
such a nature as to necessitate the calling in of th 
aid of an experienced surveyor ; roads on a lower level 
and necessitating cutting only, being as a rule mor 
easily formed. In many, perhaps in the majority, o 
both cases, the farmer may be able to meet all th 
requirements himself; this being likely to be the cas 
where the soil is of moderate and uniform consistencj 
In forming embankments, the slope or border at th 
sides should be as easy as possible, and each successiv 
layer should be carefully rammed down, and the leve 
that is in the sense of the length of the road, be t«ste 
from time to time, to ensure its accuracy. The gres 
point to be attended to in the formation of embanl 
ments is to have the layers as thin as possible ; in nin 
cases out of ten failures arise from having them tc 
thick, with the view of getting the work finishe 
quickly. The thinner the successive layers are, an 
the more uniform in quality the material and of ram 
ming down, the better. The slope of the sides shoul 
always be less than that of the " natural angle of repose 
of the materials of which the embankment is formec 
the reader being of course aware that each material, : 
heaped loosely up, sets itself at a slope or angle peculic 
to itself. The breadth of the embankment at top shoul 
be such as to admit of properVy con^ltuoied o^en sid 
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drains or ditches to carry off the surface water. Wire 
fences should be provided to the inner side of the ditches 
to preyent accidents. Some prefer to have the side 
ditches or open drains outside and at the foot of the 
embankment, thus saving the cost of those at the top ; 
but the plan is by no means a good one, as it causes the 
surface water from the road to flow down the side slopes 
of the embankment, a fertile source of mischief to them. 
The slopes ma^be protected and covered with grass or a 
turf layer. In cutting roads the level of which is mucli 
below the surrounding fields right and left, the sides 
of the cutting will have their slope or angle dependent 
upon the character of the soil ; a slope of two to one 
will bo found generally useful. The surface of the 
cutting will bo kept longer in good condition by having 
open surface drains running from top to bottom, at 
distances varying according to the soil, tlioso drains 
delivering their water to the side drains or open ditches 
at each side of the road. The intervals between the 
open drains running from top to bottom of the cutting 
will be best if rounded off, or "hog-backed,'' which 
will deliver the water to them. This plan may bo 
adopted indeed in the case of embankments, noticed 
above. As there will be great difficulty in many cases 
in getting the necessary fall for the under or central 
deep drain tubes, the drainage of roads in cuttings 
must, as a rule, be dependent upon the side ditches, the 
surface of the road being convex or hog-backed to 
enable the water to shed freely from right to left from 
the centre of the road. The surface metalling also in 
such cases will have to be deeper than in the case of 
level roads, and in some classes of very loose soil it 
may be advisable to rest it upon a bed of puddled clay. 
We have now brought the oonsideialioiL ol ^^^^^stvos^a. 
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points of road construction to that at which the form 
and mode of finishing of the upper surface must be 
taken into account. A great deal has been written on 
the best form to be given to the road surface, whether 
it should be flat across the line of its breadth, or con- 
vex, that is higher in the centre than at the sides. 
Much can be said on both sides. Where there is much 
traffic on the road, as only one cart or carriage can have 
the centre, which is the point each driver will aim at 
having, the other vehicles will naturally have to take 
the sides which are sloping. A flat-surfaced road will 
therefore be better under such circumstances, as no one 
vehicle will be better than its neighbour. But where 
the traffic is small, as in farm or accommodation roads, 
the convex form will be the best, as this enables the water 
to be shed freely off to right and to left to the open drains 
or ditches at the side ; but the convexity in any case 
should not be great, and if the depth of the upper layer 
of metalling or broken stones — macadam fashion — ^be, 
say, four to five inches, this should be the height of 
the centre of road above the imier sides of the open 
ditches at the roadside. The curve or convexity of 
the road being thus decided on, the under layer of 
stones should be laid, the soil being previously well 
rammed down. The under layer of stones may be larger 
than the usual macadam stones, and the harder the 
better. The depth of layer may be from eight to nine 
inches, and the whole laid uniformly over the sur- 
face and well rammed down. The upper layer of all, 
being of the usual macadam stones, finishes the road. 
In metalling a road, as finishing the surface is tech- 
nically called, just as in puddling or in forming an 
embankment, the shallower or thinner the layers put 
on at once the better. It may a"5^aTevi^i^ ^w^^time 
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to put down the whole thickness at once, but the 
unequal settlement which will afterwards follow will 
make it the slowest as well as the dearest method in 
the end. Where good and pretty imiformly large- 
sized gravel can be had, this will form an excellent 
top finishing for the road surface, caro being taken to 
riddle or screen it well so as to free it from all earthy 
particles or soil. After the materials arc all in, nothing 
will better tend to the long preservation of tho road than 
a thorough consolidation. One of the greatest improve- 
ments in road-making in recent times has been the 
employment of the steam-roller ; and if the landowner 
or farmer can get the loan of one from any near point 
and upon reasonable terms, its employment on the farm 
roads will be a cheap and a good investment. Failing 
this the ordinary roller may be used. Boiling requires 
to be done, however, with care, uniformity being tho 
point aimed at, so that all parts of the surface shall bo 
subjected to the same amount and degree of pressure as 
nearly as is possible. It is scarcely necessary to say 
that great caution is required in the use of very heavy 
rollers wherd the surface of the road is very convex or 
much rounded off, tho tendency of tho roller being 
obviously to crush down the curves of tho road. 

Fences and Gates. 

Under the head of Plantations in this chapter will be 
found remarks on the subject of Fences^ to which, there- 
fore, we refer the reader. 

Gates. 

Whatever be the method adopted of fencing in fields, 
it is esseijtial that tho various po\iA% cA ^xtov^xv^^ \si 
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them should be fitted up with gates of the neatest 
form, and fitted up with the most scrupulous attention 
to neatness, order, and secuiity. That these are not the 
conditions observed in many parts of the country, let 
the wretched, rickety, tumble-down, and worn-out 
affairs, called by courtesy gates, testify. We should be 
very much inclined to make the condition in which the 
gates of a farm are a test of the way in which the 
farm itself is kept — " as the gates, so the farming of 
the fields they give entrance to." But putting what 
there maybe of "joke" in this aside — although the 
point may be put for consideration in all sober serious- 
ness — ^there is no doubt that by far too large a number 
of the gates of our farms are in a condition of which their 
owners should really be ashamed. In some instances, 
they are"^not, however, to be wholly blamed ; for gates 
are supplied to them which, being constructed in defiance 
of all sound principles, cannot and do not remain long 
in good condition. But even in such cases the best is 
not always made of the bad circumstances, and broken 
parts remain unmended, and if they " fall from their 
fastenings," they are propped up in any fashion but the 
right one. 

While capital gates are made of wood, which if 
looked after will remain for long time in good repair, 
the lightest, and at the same time the strongest and the 
most durable, are those made of wrought iron, the posts 
being of cast iron. The designs of the gates now 
offered to the farming public are, as a rule, varied 
enough in style, and range from the severely simple, 
adapted to a field, up to the highly ornate, calculated 
to adorn the entrance lodge of the avenue which leads 
to the mansion of the lord of the manor. But while all 
tastes and all purses are tiivis m^V), ^o i^t ^»a design is 
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concemod, it does not always follow that construction, 
and the mechanical design on which that construction 
is based, meet with the same degree of attention at the 
hands of the makers. 

The best makers, no doubt, whose reputations depend 
upon the first-class character of the articles they send 
out| are fully alive to the importance of attending to 
the points last noted ; but it is scarcely open to debate 
whether it be not the fact, that by far the largest 
number of gates in strictly rural districts are supplied 
by the small makers, the wheelwrights, and black- 
smiths of the country villages or han^^ets, so few, com- 
paratively, of the 
"makes" of high- 
class firms being 
met with. Now, 
however much it 
be lamented, it is 
nevertheless the 
fact, that not 
many of the rural 
mechanics are ac- 
quainted with the first principles of " framing," upon 
which the good construction of a gate depends. 

Nothing, indeed, can be more simple than the priu- 
ciplo which dictates the form of the framing of a gate. 
It is simply dividing the rectangular frame, abed, 
Fig. 10, which is the main feature of all gates of what- 
ever material formed, into two triangles. This is done 
by throwing across, from corner to corner, a diagonal 
bar or brace, d b, and, to preserve uniformity, two braces 
may be used, going from the other two corners. This 
division of the frame into triangles distributes the attalw^ 
and throir^ them back, to use a familiaT ex^TCimoTL^xjc^^"^ 




Fig. 10. 
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the parts which are the strongest, and lessening the 
strain upon the gate-post. But little observation is 
required to show that it is this which bears the whole 
weight of the gate-frame; that this frame acts as a 
long lever, the outer end of which is always tending to 
fall down, and to pull the gate-post forward and to 
bring it down. Whenever the end or vertical style, or 
outer end bar, d c,iB found to be dragging along the 
ground and ploughing it up, as is too often seen, the 
fact is beyond a doubt that the strains upon the gate- 
framing are improperly distributed, and that they will 
continue to act till they loosen the gate-post. When 
ordering these gates from the makers who produce them 
on the great scale, or getting them made by the village 
carpenter or blacksmith, let the farm bailiff or estate 
agent see that the frame is provided with at least. one 
diagonal bar or brace. The " up-filling " may be made 
in the most simple form by horizontal or vertical bars, 
or of a more ornate character with carved or diagonal 
bars, according to taste or fancy. And in the contract 
or bargain, provision should be made to uphold or main- 
tain the gates for a certain period. Any one who can 
design a gate properly will do this without hesitation, 
as, if properly designed, it will keep for years in good 
repair. 

The strain acting upon the "hanging style,'* or bar, 
a b, Fig. 10, produced by the whole weight of the gate- 
frame in front of it, is best met by the brace d b being 
of wood, as the strain on a 5 is that of compression, and 
wood is the material best adapted to resist this. The 
strain in the opposite direction, as a c, being that of 
tension, is best met by a light iron rod, which is well 
calculated to resist this strain. The form of gate very 
popular in a great majOTity o£ d\a\jm\.^> Te^x^siented by 
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the firame abed, being divided by a vertical post, e/, 
and two struts or braces, e d, e c, is not, as supposed by 
some, a strong one ; neither is that in which the brace 
is in the position a J. We again repeat, the only true 
principle of " trussing " a gate to get its strongest form 
is to divide the rectangular frame, as a b c d, Fig. 10, 
into two distinct triangles, by the use of a " brace," or 
'' strut,'' from d to b, to resist compressile strain, and a 
" tie,*' from a to c, to resist tensile strain — the former 
being best of wood, the latter, the "tie," of wrought 
iron. 

The gate-posts for farm fields are made generally either 
of wood or stone, it being only the gates manufactured 
by large makers in which iron is used. If the tails of 
wood posts be well charred, and this for some distance 
above the ground-level or damp point, or, bettor still, 
first painted with the tar preservative, and then set in 
a good deep bed of concrete, they will last a long time 
with a little attention. But where stone can bo had 
this will of course bo the most lasting material. 

The Farm Buildings, Farmery, Ilome-stall, Homestead 

or Farm Steading. 

We now come to the consideration of a most im- 
portant department of estate work — the farm build- 
ings. These go under different names in difierent 
parts of the country, the majority of which we have 
given above, the last being used almost wholly through- 
out Scotland, and some parts of the north of England, 
although, indeed, the term is fast becoming, so to say, 
naturalised south of the Tweed. A manufacturer about 
to rent a factory expects and wiU havo it m&t^iVt^iy^ii 
working order, so that be can in it do £\i\\.\vx&\Aa^ \»q>\Jns^ 

F 
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business, and as the landlord never dreams of protest- 
ing against such a reasonable and universally under- 
stood principle, so in like manner should the tenant 
of every farm which requires buildings have those in 
the best order and of the most complete character as 
regards arrangement. Yet although in the case above 
supposed the manufacturer would not take the factory 
if not fitted as promised to be fitted for his work, it cer- 
tainly is a remarkable circumstance how many tenants 
are content to rent farms — to do justice to which good 
and ample building accommodation is required — in 
which the buildings are not only wretched in point of 
accommodation, but still more so in the condition or 
order in which they are. It would be matter of sur- 
prise to many if they could be made aware of the 
number of cases of this kind throughout the country. 
This ought not so to be; the landlord is bound to 
provide proper buildings to each farm; nor does his 
true interest even allow that a tenant should be- per- 
mitted to take bad buildings however willing to do so, 
for the simple reason that without them he cannot 
make the most of his farm, and that, therefore, he, the 
landlord, must suffer in consequence accordingly. This 
common-sense mode of viewing the matter, if generally 
acted upon, would sweep away the wretched conglo- 
merations of buildings even still more wretchedly kept 
up — if the term be allowable — which, as we have said, 
disgrace so many farms, and have them replaced by 
steadings or homesteads more in accordance with the 
real requirements of the land. 

It is not enough, however, that old buildings should 

be replaced by new in farms already or long ago laid 

out, or he given as a matter of course to newly laid-out 

farms on estates newly acqmiedj ot ^xIAet ^^c^^^-e.^ of 
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improvement ; it is requisite both for the sake of econo- 
mising their cost, and of making them give for the 
minimum of cost the maximum of convenient accom- 
modation, that certain principles of arrangement be duly 
considered and acted upon. The subject is therefore one 
which involves many points of importance, the due con- 
sideration of which obviously demands a mode of treat- 
ment, the briefest even of which that could be adopted 
being beyond the limits, if indeed it comes within the 
scope, of a T^ork professing to give outlines only of a 
general subject involving as it does a vast number of 
details. What we can give, therefore, must be of the 
nature of a very meagre sketch, referring the reader to 
the work in this series on " Agricultural Building,^' by 
Mr. Andrews, in which will be found ample details on 
all the leading points. 

In deciding upon the erection of entirely new farm 
buildings, the first point obviously to be considered is 
their site, or rather their situation. Correct theory 
would indicate the centre of the farm as the best for this, 
inasmuch as the carting of manure and other materials 
from .the steading to the field, and of the produce of the 
fields to the steading, would thus be equalised. But in 
many instances this correct theory has to be modified 
in practice by surrounding circumstances. Thus, for 
example, a supply of water being of essential impor- 
tance to the steading, this must be secured even if other 
advantages of situation be sacrificed ; or the central 
position may be badly situated, as near a marshy plot 
or piece of land, or one otherwise unhealthy or unsuit- 
able for building upon. One point should never be 
allowed to influence the choice of a site to the sacrifice 
even of a single advantage, this point \ie\ii%>iJcL^\»^^'t^^;:t^ 
roads or there is a road convement •, xoadj^ tccoisX» ^iwwi^ 
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give place to situation, these being made to suit this, not 
the situation to suit the roads. The soil of the site exer- 
cises a decided influence upon the healthy condition of 
the stock ; a gravelly soil is upon the whole the best, a 
heavy retentive clay the worst. The best aspect for 
the stock part of the fanning is south-east. A level 
situation is best for economical working, taking the 
average of the work of the farm. Enough has been 
given to indicate generally that, while the central posi- 
tion is the best, there are circumstances which must be 
taken into account before deciding upon this. 

The situation being fixed upon, the next point is 
the style and extent of accommodation, and the method 
in which this should be arranged for convenient working. 
On these most important points a treatise could be 
written, although many designers of farm buildings seem 
to think them of such little moment that they scarcely 
give them any consideration. It is right, however, to 
state that those are not men practically acquainted with 
farming, upon which of necessity the kind and extent of 
accommodation required in farmeries and their arrange- 
ment are based. Inasmuch as, as we have elsewhere in 
this work pointed out, there are difierent kinds of fann- 
ing, there must obviously be a difference in the kind of 
accommodation required to meet the necessities of each 
particular kind ; that for a dairy being clearly different 
from that needed for a mixed husbandry farm. Yet the 
class of designers above alluded to seem to think it 
essential to give to almost every farmery they design 
accommodation without any regard being paid to the 
fact whether it is required or not. The wants, there- 
fore, of the farm should obviously decide the kind and 
the extent of the accommodation to be given. This 
t?^znmoj2-5ei3se principle is tlie oiie vx\\. '5T8le^^a«SL^ ^qvil- 
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vorsant with farming act upon, and its more mention is 
all that our spaoo permits us to give, although much 
could be said about its various details. And in the manner 
in which they deal with the kind and extent of accommo- 
dation required, so do the class of designers wo have 
alluded to deal too often with the way in which that is 
arranged, their principle, if this it can bo called, being 
simply putting them in relation to one another '' any 
way,'' as it has been graphically called. We can, as 
before, do no more than indicate in the briefest fashion 
what the true principle is — namely, that all the apart- 
ments of the farmery should bo so placed, that the work 
done in any particular one or in any sot of apartments 
should h^ye a special and close relation to the work 
done to the requirements of that or those adjoining. 
This principle, also thoroughly common-sense in cha- 
racter, may be illustrated in the case of the cow-house 
or byre. This should not, as it often is, bo placed at a 
distance from the straw-bam or the turnip-store, hay- 
house, or food-store, as time is lost in carrying the 
materials kept in them to the apartment in which they 
are to be consumed. So also with their relation to the 
manure or dung stance or pit, and the dairy apart- 
ments in which the milk is to bo worked up into butter 
or cheese. The principle hero named may also bo 
stated in another way ; the various apartments should 
be so placed in relation to one another that the work 
done shall go on in regular sequence, each step being 
in strict sequence to the one preceding it; so that no 
time shall be lost in going to and fro, and " returning 
upon one's self," as has been aptly said. Wo cannot 
profess to give in a work of so limited an extent as this 
is, and running over as it does so maiiY aT^dL%>\Oii Sxcc^x- 
toMtmbfects, to do more than glauco at \\iQ axt^u^^siSL^s^^ 
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of farm buildings of various kinds adopted tlirough- 
out the country. We can but give one or two outlined 
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sketches, which, being tte outcome of tbe practical expe- 
rience of men engaged in ttie 'woik oi i^Tix3ASi%^Ta»:^\^ 
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tken, so for as they go, as representative plana. The 




first, Fig. 11, ie adapted and reduced, itoxo. & itwiva^ 
the Jatfmai of the Rmjal ^jjinciiltttral Sowfca- '^'* 
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second, Fig. 12, is the plan of a farmery adapted for a hop- 
growing district, in which mixed husbandry is carried 
on as well. This plan (Fig. 12) may also be taken as 
representative of a class of buildings much advocated by 
some, in which all the apartments are under one general 
roof — like that of a railway terminus. The plan also 
shows in a very complete way the adaptation of various 
labour-saving machines. The following is a brief de- 
scription of the arrangement of this plan, which was 
erected in Kent by a then well-known firm. Near to 
the hop-kiln is placed the smith's shop, this being pro- 
vided with a vice-bench, a, anvil, b, forge, c. Next 
to this is placed the shoeing-shed and wheelwright's 
shop, beyond being the implement and cart sheds. 
At e are placed the stairs leading to the granary 
above, while / is the root-slide for sheep. At / is 
placed a soft- or rain-water tank to supply the boiler, 
and to prevent encrustation in the same. At g is 
placed a force-pump, worked by the engine, drawing 
water from a well 200 feet deep, and filling a tank, h h, 
placed at such an elevation as to supply at considerable 
pressure all the troughs in the cattle and horse stalls. 
At i is placed the " root-washing machine," at j the 
root-pulping machine, at k the root-cutting machine, 
at I the boiler, at m the steam-engine, at n the meal- 
grinding mill, at n the flour-mill, at o' an oil-cake 
brep.ker, at jo the bean-mill, at q the oat-bruising ma- 
chine, at r the straw-cutter, at s the litter-cutter. One 
marked constructive peculiarity in this farmery is the 
extensive use of corrugated zinc plates for the walls, or 
rather for enclosing the space occupied by the stock 
and machinery, and also the employment of wrought- 
jron roofs of large span so as to take in a very large 
space. We may also note here tlia\. ZiVaa \a y^^\X,'^ ^-s> 
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tonsiToIy employed in tlio noiglibourliood in tbo con- 
struction of cottages. These are extremely noat in ap- 
pearance, and we heard no complaints oa to their being 
cold — damp they certainly could not bo. Fig. 13 is tbo 
block plan of a design by Mr. Ewart, and is, says Mr. 
Andrews, in his "Rudimentary Treatise on Agricultu- 
ral Engineering," " ono of tbo best 1 have ever seen." 



It consists of four parallel linos of cattlo-boxos, an open 
yard thirty foet wide, and a line of stabling all parallel 
to each other, and running north and south. 

The boiling-houso is on the north end, and in tlio 
centre of the lines of cattle-sheds, and tbo throshing 
and straw bams on tbo north-west extremity of the 
whole. This plan is capable of very Qan.%\dci:u.bia ox^iv- 
fioB, without in any degroo impuxing^!biQ>UKll'^^^Ah*^ 
v3 
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any of the original buildings for the purpose for which 
they were designed, which is a very important point to 
be attended to in designing the ground-plan of a new 
homestead. The accommodation consists of 



Barn of two storeys. 

Straw-bam or fodder-house, with 
granary above it on a second 
story. 

Engine-room, and shed for engine- 
boiler. 

Stabling for 8 horses. 

Two loose -boxes for stallions, 
brood mares, or sick horses. 

Eeceptacle for stable dung. 

Shed for implements. 

Turnip-house, fitted with steam 
apparatus. , 



Cattle-lairs in a double range for 
12 fattening beasts. 

Cow-house for 8 cows. 

A single range of cattle- lairs for 
12 beasts. 

Ditto for 8 beasts. 

Calf-house. 

Liquid manure tank, to which 
the moisture of the stables, cow- 
house, and calf-house may be 
conducted by covered drains. 

Open yard, 30 feet wide, and 

A watering trough. 



The estimated cost of this steading is £1,166 16s. lOd. 



Farmhouse or Residence of the Farmer. 

Next in importance of the buildings of the farm or 
the farm steading is the farmhouse or residence of the 
farmer. This, in size, amount, and kind of accommo- 
dation, and also in style, will depend upon the size of 
the farm. This rule, however, has its exception when 
a wealthy man, for example, is farming more for a hobby 
than anything else, and has only a farm of but limited 
extent, but who will naturally desire a large house. 
Such cases are, however, special, and must be met by 
special arrangements with the agent. But whatever 
the size of the farm, and of its accompanying farm- 
house, the latter should have every convenience, and 
be well built. As in all other cases, there are cer- 
tain points to be attended to — as the choice of situa- 
tion, its relation to the farm buildings, roads, plan- 
tation, pieces of water, &c., t\ie ^ot\ ol ^^ «yJ^^ ^'^ 
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supply of water, facilities of drainage, relation of the 
house to the kitchen garden, accommodation of the 
house, arrangement, style, and the building itself. All 
these, and others which will suggest themselves on 
consideration, require to be attended to, in order to 
ensure to the farmer what his position and comfort 
demand, and upon all of which much could here bo 
given if space permitted. But as in the case of tho 
farm buildings, so in this of the farmhouse, we 
have not this space, so we have to refer the reader to 
the work of Mr. Andrews already noticed as forming 
part of the series to which this work belongs, as wo 
must also do in the case of the bailiff's or overseer's 
house, and the cottages of the labourers. As to the 
last of these, from what may be called its special posi- 
tion in agricultural economy, wo deem it, however, 
necessary to give a few remarks on points not often 
alluded to in its discussion ; and at the outset we remark 
that, if there has been for too long a period of years 
what has been called a "stern necessity" for cottages 
affording decent and healthy accommodation for farm 
labourers, that necessity is made, so to say, all the 
sterner, from the new and to many not altogether 
pleasing phases into which tho agricultural labour 
question has within the last few years entered. The 
labourers are a "power" now, to use a modern term, 
and it remains to be seen how this will further develop 
itself. Certainly it will bo more requisite than ever to 
attend to their wants, seeing that they have now a 
greater " power " to enforce their claims to them. It 
is a new thing for farmers to find that " labour " is not 
as of old a " drug in the market," but that which is 
often diflBcult to bo had, excepting oil \5i^ \«t:ia&^ ^xiA. 
sometimes not even on those. 
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' This dopartment of estate work naturally divides itself 
into three branches : first, that of repairs'; second, that of 
alterations more or less comprehensive in the general 
arrangements of the cottages so as to make them more 
commodious and convenient, and in the consequent 
construction, so as to render them more healthy ; and 
third, the building of new cottages on correct principles. 
On the subject of repairs but little requires to be said, 
save that it is somewhat difficult to understand how or 
why it 18 that landlords and owners of bmlding property 
should have such a dislike to carry them out, seeing 
that nothing they can do is more economical. The 
proverb, " a stitch in time saves nine,^' carries with it 
a vast amount of practically valuable truth which some- 
how is strangely overlooked. A leak in the roof of a 
cottage, for example, which could be repaired for five 
shillings if done at once, if neglected to be done till a 
considerable period elapses, will cost as many pounds 
before the damage done is repaired. We are convinced, 
from what we have had to do and seen in connection 
with property, that it would pay, on large estates, to 
have a competent workman employed whose duty 
would be to be going continually about inspecting the 
buildings, to find out parts needing repair, or likely 
to be soon requiring it, and forthwith to have them 
attended to. 

In connection with the renovation of old cottages — 
the second branch of our subject — we would, in the 
first place, advert to a very erroneous notion widely 
prevalent, this is, that there is little to be gained by 
the renovation of old cottages, simply because they are 
old, that it will be cheaper to pull them down and 
buiJd new ones. Now it is juat "becaxv&o^ they are old 
tiat there lies the almost ceitsiuty ^^^ V\, VS^ ^-ss^ 
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to renovate them; if they are new, or comparatively 
new, we should say it would be better to pull them 
down. This may appear very strange to many, but it 
arises from not having had their attention drawn to 
the subject. In times gone by the work done in the 
way of building was right good honest work. Done in 
every sense of the term was it. The masters of those, 
in this reispect at least, truly good old times, would have 
been as ashamed to have used bad materials, as their 
workmen would have been ashamed to have put them 
together in an unworkmanlike and dishonest, slovenly 
manner. "We verily believe that so far from the practice 
being known to workmen of " scamping " their work, as 
the modem phrase puts it, the very name was unknown 
in the old times we have referred to. 

That we are right in this view of the matter, some 
considerable experience as to what has been done in the 
way of making old buildings look and be as good as 
new ones abundantly proves. The strictest examina- 
tion of such will show that, although in many cases 
parts are in bad repair, such as the walls, floor or roof, 
taking these as a whole they will stand comparison 
with eyen the best of modem work, and are far before, in 
real conBtractive work, the second class and lower classes 
of this. Few walls are built nowadays of the true 
solidity throughout which characterised those of gene- 
rations back. The same may be said of the interior 
wood-work^ the quality of the timber being generally 
first-class^ and the fitting together, although in one 
sense roughly, is thoroughly done in a workmanlike 
manner, to which we do not always find a parallel in 
modem times. These are, therefore, good materials to 
work upon as a haoB, and when the dxiftl^ ^axI^ ^x^^Qb^ 
readte of aocumulated damp are temoN^^ ^^ "^x^^ 
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prietor will not be a little surprised at their value. 
How to use the materials thus obtained does not come 
within the scope of the present work. This will be 
known either to the agent or the bailiff, or, failing the 
necessary knowledge on their part, as a matter of 
course to the professional architect, who may be em- 
ployed for work of this kind on the estate, to whom 
also will probably be entrusted the duty of drawing up 
the plans of the new cottages required, this being the 
last head of our subject. 

To do full justice to it, larger space, indeed, than 
that of the present volume would be necessary. We 
can obviously, therefore, merely treat of the leading 
points. In the first place, all the cottages should 
not be similar in point of extent of accommodation, 
although precisely so as regards design and style of 
fitting exterior and interior, which will economise 
greatly their construction, each part being a duplicate 
in one cottage of a similar part in another. As houses 
vary in size in towns to meet the necessities of families, 
some with no, some with many children, it is difficult 
to see why this common-sense principle does not apply 
to rural districts. Its overlooking or wilful neglect has 
done much to retard the giving of new and good cottages, 
inasmuch as the unnecessary expense involved caused 
others to hesitate at the outlay. So, also acting in this 
direction, did neglect of another principle in cottage 
designing, that is, that accommodation not required for 
the labourer, not used by him when he gets it, and not 
at all wished for by him, should not be given— a 
parlour, for example, is never or rarely entered either 
bj- him OT by any of his family. In brief, the point to 
be considered in designing the coUag^^ ot 'ttio^ estate is 
^'^ply what are likely to "be tke a^eia^^ ^\Ta& ^t x'^- 
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quirements of its labourers in the matter of accommoda- 
tion ; this being fairly concluded upon — and, of course, 
much of the decision arrived at will be chance work, 
which cannot be avoided — no more should be given ; but 
what is given should be such as to allow of health being 
maintained, decency, order, and convenience in living 
promoted. These comprise nearly all the points to be 
thought of, how they are to be prudently carried out 
does not come within the scope of this work. But it 
is scarcely necessary to say, that while we strongly 
advocate the above principles, we would as strongly 
deprecate the practice of giving cottages with only one 
room. This in one sense might be made healthy enough 
so far as good construction went, but it could never bo 
truly so, and by no possibility could the conveniencics 
of life be carried on in it. Having now described the 
farm buildings proper, we proceed to notice what may 
be called the outlying works of the farm, some of which 
closely cluster round, and others are more or less dis- 
tant from them. Some of these, as fences, gates, and 
roads, we have already described, but those still remain- 
ing, as ponds, reservoirs for stowage of water, embank- 
ments on sea margins, and river works, we shall now 
proceed to notice. 

Ponds. 

Those are divisible into two classes as regards 
their position in the farm ; the first class compris- 
ing those which may be called the ^* home or stead- 
ing ponds," placed closely to the farm steading, the 
second being " field ponds,'* distant from the steading 
according to the locality of the fields. Taking the first 
class under consideration, it may \)0 «t«>X^SL >Ja»J^ KS^^xs. 
condition is sucb^we were about to ^a^ ^"^ ^ t\]^^^>n 
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certainly in vastly too large a number of cases — as is 
disgraceful to the cleanliness and order which ought to 
characterise all well-conducted farms, as the waters 
which they hold are prejudicial to the health and con- 
dition of the live stock which are unfortunately com- 
pelled to drink of them. If those connected with live 
stock who have such ponds on their farm, whether at the 
fold or in the field, but knew the influence bad water 
has upon them, they would not rest till they had put the 
ponds into a condition fit to hold pure water, and to keep 
it pure. The influence of water which may be thoroughly 
clean as regards external or visible contamination^ being 
used as it is withdrawn from the well or taken from 
the spring, but which yet contains some impurities or 
deleterious constituents either chemically or mecha- 
nically combined with it, is often so bad that it should 
be the care of every agent of an estate to have an analysis 
made of all water supplied to farms, in order to be assured 
that some do not belong to this category. If this care 
be demanded, and this danger be incurred in the case 
of water so called clean, what must be the result of the 
use by live stock of water drawn from an open pond 
contaminated by the deposit of the particles of dust and 
dirt, both highly dangerous as a rule, blown into them 
from the road or the steading, by sewage water, liquid 
manure, or ditch drainings allowed to flow into them, 
either directly or by filtering through the soil, by decay- 
ing leaves, straw, and a host of other matters ? The ques- 
tion need not be asked, but it is a pity that it ought so 
often to be put by farmers to themselves, but is neverthe- 
less not put, so that matters are allowed to remain for 
jears in the condition we have described. It is not 
enough, howeveTf that ponda b^ ftom time to time 
cleaned out of their deposited xdwA. axA ^^> ^s^^ ^^ 
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water for some short time be clean or comparatively so ; 
it is essential that it be kept pure and clean so long as 
live stock are permitted to drink it. This cannot be 
done in the great majority of cases without constructing 
them upon a plan essentially different from that so long 
acted upon, and still, as a rule, maintained. In place of 
having the enclosing sides and the bottom cut out of 
and retained as a soft porous soil, with perhaps, as in the 
best examples^ a clay-puddled bottom, whioh might have 
been good at first as a retentive one, but which by years 
of poaching by the feet of stock and constant contact with 
the water is generally nearly useless, they should be care- 
fully formed with a hard, unyielding, water-tight mate- 
rial. For this and for similar purposes, as well indeed for 
the foundation of floors of all kinds, and for the lining of 
water*tanks, liquid manure ditto, the best in the end, 
and indeed often at the beginning, cheapest material is 
Portland cement concrete. This can be made and laid 
down so as to fit any form or shape of receptacle, or 
upon any flat surface horizontal or vertical, by a com- 
mon labourer after a few minutes' instruction and a few 
hours' practice, often, as we have seen indeed, without 
any practice at all, so simple are the details of its 
use. The cement must be of first-rate quality, of 
which the best test is its weight ; this should not bo 
less thaii 100 lbs., but better if from 105 to 110 lbs., 
per bushel. The ponds laid with this material will then 
be constructed on the best principle ; all that is neces- 
sary being the frequent clearing out of the mud, &c., 
and washing thoroughly, and cleaning thereafter the 
surfaces all round before again admitting the water. 
As a rule, cattle are allowed to go into the ponds to 
drink. This should not be allowed, for, however well 
kept clean, mud more or less will \)0 ^e^Q^\\i^^ \ssl *^^ 
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bottom, and ttis being stirred up by their feet will 
surely render the water unhealthy ; moreover, it is still 
more contaminated by the excreta often voided by the 
animals while in the water. The best way is, by an easy 
adjustment of the levels, to allow some of the water to 
flow into a smaller tank, well, or trough, placed at the 
side of the pond, out of which the animals drink. 

Ponds are often sheltered from the sun heat to keep 
the water cool in summer, and from prevailing winds, by 
a sheltering belt of trees. The objection to the trees 
is that the leaves dropping off annually gradually fill up 
the bottom with a deep layer of decaying vegetable 
matter incessantly being stirred up with the feet of the 
cattle. To obviate this, the belt might be formed of 
evergreen in place of deciduous trees ; or, if these be 
employed, those only having the leaves for a long 
period, such as the beech or the hornbeam. But 
where at the steading a good supply of water can be 
easily led by pipes to a convenient place, and in the 
fields springs availed of, troughs or small tanks are 
infinitely to be preferred to open ponds. These can 
also be sheltered from winds and shielded from the sun 
by being nearly wholly enclosed by a hornbeam fence, 
or by a beech-tree belt near to them. 

Sources of Water Supply — Springs, Wells, Hillside 

Watershed, Reservoirs, 

We have in a previous chapter briefly alluded to the 

importance of taking note, amongst the resources and 

capabilities of the property, of those connected with the 

supply of water for the various purposes of the farm. 

This element being essential m farm steadings, before 

proceeding to erect these, it ia h^g^^^t^ \»q xwaka ^sosa 
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that an abundant and constant supply of good water 
can be obtained without involving heavy or indeed 
much expense. Should this not be the case, it will bo 
necessary to alter the proposed site to one where these 
advantages can be secured; and this should bo dono 
even if the site be perhaps not quite so good in some 
respects, as this will be a lesser evil than that of hav-* 
ing a deficient or intermittent supply of water, or the 
water, even if abundant, of bad quality, unsuitod for 
the healthy support of animal life. Some steadings avo 
most favourably situated for obtaining water, as in 
their immediate neighbourhood springs may bo met 
with, or wells may require to be sunk to so short a 
depth that the expense of each may be so little that 
several could be put down at different parts of tho 
steading and general assemblage of buildings in tho 
farmhouse and cottages, &c. The sources of water are 
pretty numerous, being open springs, rivulets, rivers, 
and wells ; while in some cases a never-failing supply 
may be obtained for the buildings, and even for irriga- 
tion, at no great expense, from some small lake or tarn 
in the hill district at no great distance. These sources 
give, of course, water of various qualities, on which 
much might be said ; but as the scope of our work docs 
not admit of our giving these, neither of details con- 
nected with the work of well-sinking, wo proceed to other 
parts of the subject, simply referring to the special work 
on the whole question of water supply forming one of 
the series of rudimentary treatises of which this forms a 
volume. Before, however, we pass on to a department 
which is so highly important that we purpose going into 
its consideration at some length, we must not forget to 
remind the reader that the roofs o{ a\V t\i!^ \svi5J^^cci?^ 
should be providod with gutters, ox " xowx^J^ ^J^ *^^^ 
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are called in the north, so that the rain-water may b 
collected and stored up. This is highly valuable fc 
domestic use in the farmhouse, and if properly kej 
the best possible for the live stock of the farm, bein 
the softest and purest we can obtain. It is kej 
sweetest and longest in underground tanks, althoug 
cisterns will do well enough if kept clean. The in 
portant subject referred to above, and to which we no' 
come, is — 

The Collecting and Storing up of the Surplus Wate^ 
Supply of the Property, and the Works connecte 
therewith. 

In treating the general question of the water-suppl 
of the estate, we have briefly alluded to the importanc 
of having the water of the best quality, from the infli 
ence which it exerts on the health of the live stock < 
the farms to which it is supplied, and also upon tl 
quality of the milk in the case of dairy farms. We ha\ 
also shown briefly how best and most economically tl 
supply at command can be availed of for the varioi 
purposes of the estate, as under the heads of "Well 
Tanks, Pumps, and Ponds ; and, further, have draw 
attention to the sources from which it is generally lookc 
for and obtained. 

But of such vast importance is this subject, and i 
frequently do great inconveniences, and, what is wors 
large and heavy pecuniary losses, arise from lac 
of supplies in times of drought, which a variety < 
circumstances not likely soon or easy to be altered mal 
more frequent now than ever, that it behoves every oi 
connected with the management of landed properl 
to endeavour to provide agams\> ^ ^Wi.\i3\^^-\x^v^ \ 
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availing themsolvos of sources of supply other than 
those generally and almost wholly relied upon now. 
ft That there is at least one source of supply— and that in 
the majority of instances almost unlimited — available 
on most properties, we hope in a sentence or two to be 
able to show. 

As a rule, this taking up and using what may be 
called extra or supplementary supplies is almost uni- 
versally neglected — a neglect arising we believe, how- 
ever, very l&rgely more from ignorance of the points of 
the subject than a wilful overlooking of the advantages 
which would arise from making those sources available. 
Water is at all times precious, and there have been few 
stock farmers — we question if there has been one — whoso 
experience has extended over anything like a fair range 
of time, who has not found himself placed, in seasons of 
great and long-continued drought, in circumstances in 
which he would have given almost any price for it for 
the use of his cattle, &c. 

It 18 not certainly every farm the locality of which 
offers those peculiarities which afford sources of water 
available by a judicious adaptation of moans ; but still 
there are an enormous number in which water, in times 
of excess and fair supply, is allowed to run to waste, 
which if stored up would be of immense value in times 
of drought. To a few of the methods by which these 
soorces can bo availed of we now propose to draw 
brief attention. 

The class of land which obviously offers the greatest 
number and variety of sources of water is that which is 
hilly ; the next, that which is called rolling land, in 
which, while there are many valleys, the slopes bound- 
ing their sides are not so precipitous, and. iVv^ ^^wet A 
churaotetr of which ia, aa in the hilly lauJV, \cnq\* ^"kv 
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hilly land farming is chiefly confined to pastoral^ and 
on farms adapted to this practice or class of farming 
the buildings required are neither numerous nor large, 
nor, as a consequence of this, machinery either. It is 
on land where other classes of farming are practised, 
and markedly that of the mixed husbandry, on which, 
of necessity, there are large and numerous buildings, 
and in these is the machinery generally in use ; and it 
is land of the second class which is adapted for those 

. methods, and on which, and for which, the largest 
supplies of water are required. Further, it is a happy 
circumstance attendant upon land of this class that, 
while it affords many sources of water supply, the 
peculiar features of its face are such that these can be 
made use of in taking advantage of those sources. We 
thus see that all the circumstances connected with the 
second class of land we have named are happily adapted 
to the economical availing of those sources. 

That water on a large farmery or farm steading can 
be employed for a much larger number of purpose8,'and 
in a greater variety of ways, than is generally thought, 
there can be no doubt in the minds of those who have 
given attention to the subject. By the use of simple 
mechanism, and often, indeed, in specially favourable 
cases, by natural means alone, as the power of gravita- 
tion, water can be supplied at pressure to any part of 
the building ; so that it can be laid on to supply the 
whole range of live-stock houses, stables, &c., &c., thus 
saving a very large amount of labour in carrying water, 
and this is of course equivalent to the saving of money. 
In addition to this valuable service, it can be used for 
cleaning out the buildings, and, in cases of fire, it will 

obviously be extremely valuable. By using one or 
other of the many hydraulic madcLm^^ yh ^<5i \£k3acf^^<^ 
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machinery can be driven at any point required ; thus 
either obviating, in the case of small farms, the necessity 
to put down a steam-engine, or, in the case of large 
farms, supplementing the power of that already supplied, 
thus giving power where none is at present used. Those 
and other uses to which water can be applied will prove 
abundantly the importance of the subject to which wo 
are now drawing the attention of the reader. One 
other use may here be alluded to before giving our fur- 
ther remarks, and that is irrigation and the watering of 
grass-fields in times of excessive drought. 

In the localities to which we have alluded at the 
beginning of our remarks, as coming under lands of the 
second class^ there are usually valleys or depressions of 
the land, more or less numerous and deep, or below the 
general level, and through which small streams flow, or 
down the sides of which watercourses, or "watorshodfl," 
are to be met with. In such cases the most economical, 
the readiest to hand, so to say, and the quickest mode of 
collecting the water, is to throw an embankment across 
the valley or depression in the land. Behind this the 
water collects, and in course of time a reservoir, of 
greater or less extent, is formed, from which a largo 
supply of water can be obtained, and led off to any part 
desired. It may be said that by this plan a con8id()r- 
able extent of cultivable land, or land adapted for pas- 
ture, will be lost ; but in the majority of cases it will be 
found that there are x>oints in those valleys at which 
but a small proportion of such land is met with ; and 
even if so, we maintain that, as a rule, the value of the 
reservoir formed will bo much greater than that of 
the land taken away from the valley or depression to 
form it. 

A careful inspection of the locality \a to \i<i ^Anxw;^ 
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before deciding npon the site of the proposed embank- 
ment ; for it may be found, if this be not given, that 
after having begun the work a much better site could 
have been had. And it may, after all, be the cheapest 
plan in the end to call in at first the services of one 
skilled in such matters in order to inspect the locality, 
as experience goes a great deal in such matters ; and to 
one who has it a single walk over the ground will 
enable him to decide upon the very best site, which to 
one less skilled, or not skilled at all, would not have 
been noticeable after days of search and " out-look." 
The farmer, however, if he is a man of " nous,'* will be 
able, from his knowledge of the lay of the land, and 
its watersheds, soon be able to pick out a position 
in the valley across which to throw the embankment 
which forms the reservoir. 

One point we should counsel him upon is this : to try, 
if possible, to get such a position that good " butting," 
or resting-points, be got for the ends of the embank- 
ment to terminate at. Much of the safety, and also of 
the economy, of construction of the embankment depends 
upon the way its ends join the sides of the valley, and 
the steeper those are at those points the firmer the 
embankment is made. 

Another point to be observed is, that as we suppose 
the work to be done is to be done as ''^ home-work," 
that is, by the ordinary labour of the farm, without the 
employment of a professional engineer, the simpler the 
character of the work arranged to be done the better. 
Now, short or small and shallow or low embankments are 
much more easily made, and their safety much more to 
be relied upon, than large and high ones. It should 
therefore be the aim of the farmer, if the nature of the 
locality will admit of it, to aixaiige iox «l ^^Yife^ ^l ^sojail 
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embankments, fonning a network, so to say, of reser- 
voirs, the connection between which can be very easily 
made by the drain-tubes now so readily and cheaply 
obtainable. This succession or multiplication of small 
reservoirs need not be necessary where the supply of 
water required is not great ; but where it is, the plan hero 
recommended will bo safer, and more cheaply carried 
out, than where a large embankment is necessitated. It 
has other advantages also, which will bo obvious on 
consideration ; thus, for example, if the water bo used 
for irrigation purposes the small embankments may bo 
made at such points as will enable supplies of water to 
be given to diflferent fields. We merely advert in a 
general way to these various points by way of indicating 
how, by some thought and consideration boin;:^ given to 
the varied work of the farm, no matter in what depart- 
ment, many advantages may bo obtained. 

Ertihanhnunta for Enclosed Lands on the Margin of 

the Sea, or of Tidal Rivers, 

As this subject is fully treated of in a special work 
(the ''Practice of Embanking Lands from the Sea," by 
T. Wiggins, F.Q.S.), in the series of which this volume 
forms a part, we refer the reader to this for ample 
details on all points. It will bo sufficient for our pur- 
pose if we only glance briefly at the loading points to 
be observed. 

The first and most obvious point is whether the soil 
of the part proposed to be reclaimed will, when culti- 
vated, repay the cost of the operations. It is not, as 
some think, the case that all lands .partially under the 
sea — or as in aomo cases in certain «\;a\>e^ oi ^^ >C\^^^ 
and in other cases with every tide, 'v\icJ\'^ ^^ — ^st^ 

o 
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fitted for paying cultivation. The best soil is an argil- 
laceous one ; the worst, the black, oozy, muddy sand, 
which contains chiefly but decaying organic matter and 
pure sand, and few or none of the constituents of fer- 
tilising soil so essential to ultimate success (see " Cul- 
tivation of Different Soils," in next chapter). A good 
indication of a fine rich soil, which will be most likely to 
pay the cost of its enclosing, is the growth of the marine 
plant the samphire on parts which first more or less 
become solid. This is the earliest vegetation which 
appears, and is the forerunner of the grasses which in 
time spring up and afford a good bite for sheep. The 
soil in such cases is an argillaceous one generally, and 
should be so to come under the first class. The second 
class is the silty loam or earth on which rough sheep- 
feed grows. The third, the mudbanks on which samphire 
grows, these being under water at spring tides ; the first 
class being above or at higher levels than these, and 
therefore only overflowed by unusually high tides. The 
fourth class is the muddy banks under water at all tides, 
and exposed only at low water ; the value of the soil of 
these depend upon its proportion of argillaceous matter. 
The fifth class is pure or "sheer sand;" this being 
rendered fertile only by the presence of the detritus of 
shells or calcareous deposits, or may be rendered so by 
being mixed at its upper surface with the marl obtained 
from beds on which these sandy expanses usually lie. 
Mr. Wiggins recommends the soil to be taken up and 
put into boxes, to have experimental crops on a small 
scale made in them. And, as a rule, it may be noted 
that the character of the soil of the lands proposed to be 
enclosed may be gathered from that of the adjoining 
lands under cultivation, those \iaNmg\i^eiiQ.t one time 
but a continuation of the lands ye;^. >ra»s^^, ^s^^5^*\st 
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any Boil> or where it is largely mixed with their detritus, 
are a sure sign of fertility. As shingle, gravel, good sharp 
sand, small stones, &c., are exceedingly useful for repair- 
ing roads, &c., &c., should banks of these here and there 
be met with they may be enclosed at a profit. The next 
point is to see that there be height enough of the land 
sufficient to give such a fall or height above average low- 
water level that the sluices will have the water running 
through them for at least from four to six hours a day 
from tide to tide. In Essex, where there are vast tracts 
of land enclosed from the sea by embankments, the low- 
lying lands are rarely thought worthy to be reclaimed, 
only indeed those parts which have '^ saltings,'^ and 
which are, as a rule, covered by spring tides only ; the 
sea-walls are placed on ground, on an average, five or 
six feet above low-water level, and are comparatively 
low, rarely exceeding eight feet in height. Another 
point to be borne in mind is that the land to be 
enclosed will be more easily brought under cultivation 
if its surface be not a dead level, but rather undulating, 
80 that inclined surfaces will be mot with here and 
there which will greatly facilitate the flow of the sur- 
face waters of rainfall into the ditches and drains, &c. 
Lands very much above the level of high water are 
usually too much cut up by fresh-water channels and 
rills, which cause great expense in levelling, &c., &c. 

It need scarcely be said that an essential point to be 
considered is the nature of the soil at the line of pro- 
posed embankment, so that as secure a foundation for 
it may be obtained as is possible. Where the embank- 
ment encircles the bend or curve of a wide reach of 
water, open and exposed to the prevailing winds, which 
cause a continual or frequent daeh o{ ^\).\>^t \^gd^^9^ 
the bank at its weakest parts, unuBual cwq -^'-^V^^.^^ \.^ 
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be taken in this respect^ as well as in the yarious details 
of its construction. And it will be a great security to 
the bank if the opposite side of the reach be sheltered 
from the winds by rising ground, plantations, or belts 
of trees. Should the lands proposed to be enclosed be in 
the neighbourhood of high lands, from which vast quan- 
tities of drainage water are shed down, it should be 
remembered that this condition will involve no small 
expense in providing means to catch these waters out- 
side the enclosed area, so as to carry them direct to the 
sea. And if the area be intersected by rivulets or rivers 
of rapid flow, which bring down detritus of infertile 
substances, then the land will be gradually reduced in 
value by having this deposited over its surface through 
various causes. 

The site, then, of the enclosed area being determined 
upon, the proceedings as regards the work of enclosing 
will be very much of the same nature as elsewhere 
described in warping land on the large scale, those 
comprising the building of the embankment, the cutting 
of the interior delph or inner drain, the footing of the 
embankment seaward, the sluices and gates (in many 
cases now the surplus water is drained off from the 
delph to the sea by means of the ordiaary drain-tubes, 
of earthenware, with a simple valve at each end ; this 
form of outlet we have adopted with economy and suc- 
cess), and finally the cutting of the subsidiary drains 
over the surface of the enclosed land, or "intake," 
as it is technically termed. We need scarcely say that 
all the work requires to be done with the utmost care, 
more especially that connected with the embankment, 
which is to the whole what the backbone is to a verte- 
brate animal — the main Bomce oi \ta strength and safety. 
It does not form part oi t^e sco^^ ol ^Jcia y^^^^^^x, ^^i^.- 
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line volume to enter into details of construction of em- 
bankments, but it will^ perhaps, be as well to give hero a 
few notes on the subject, referring the reader to the 
work by Mr. Wiggins in this series, on embanking 
lands from the sea, for fuller information, in which 
will be found also much matter referring to embanking 
work generally, such as that for reservoirs treated of 
in a preceding section. 

1st. The main bank, built to the full height of ordi- 
nary spring tides, which is taken by way of example 
at 10 feet. It is 20 ieet wide at top, and with a slope 
to sea side, partly of 5 feet base, and partly of 4 feet 
base, to 1 perpendicular, as the minimum slopes. 

2nd. The outburst bank, 5 feet high and 8 feet wide 
at top, and with a slope of but li to 1, because this part 
of the bank will have to sustain but a transient stress 
from the top of the tide, and this only occasionally. 
On this is set 

3rd. The awash bank, which, having only to sustain 
the broken tops of the waves, is but 2^ feet high and 
2| feet wide at top, though its base is 8 feet, and should 
be made amply sufficient to prevent any part of the 
highest seas going over the bank. 

The construction of the diagram, Fig. 14, is as 
follows : — 

Having drawn the base line a b, construct the cubes 
d and c m ; draw a&y 5 base to 1 perpendicular. Set 
off 6 feet from the top of the cube d towards the base* 
line, for the high-tide wave. Draw the line d s, inter- 
secting a cf oi 8. Draw a s and 8 m and h b, and this 
completes the main bank, with the double cubes of its 
height backed by a half-cube, besides the front with a 
base of 4 to 1, the gravel footing Wm^u^ \V» ^ \si "V* 
For the other proportions construct t\i^ cxiJ^^^ ^ Wi^ J > 
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and draw m a!', also ff and g /i, giving ample weight, 
substancoi and slope to the bank for ordinary oases. 

The -rationale of this construction will appear as wo 
go on, but its outlines are these. The cubes d and c m, 
with the half-cube b h, are considered to be very ample 
for the body of the main bank, which is 20 feet wide at 
top. The slope of 5 to 1 is lessened at 9;e to 4 to 1, in 
order to afford a greater base for the upper bank, and 
because the space from m to sis stone-faced, that space 
being 6 feet perpendicular from the top of tho main 
bank, which is considered to be the usual height of 
great waves near the shore. The gravelled footing is 
on the slope of 5 to 1, and is not stone-faced, because 
the sea has not acquired much force at that height of 
tide. This completes tho main bank. Tho outburst 
and swash banks are drawn with a narrow apex in order 
to give as much slopo as possible to the line m d\ but 
where tho soil is tenacious, this line may retire still 
more, and the line g b may be steeper. 

The essential features of the bank recommended and 
illustrated in Fig. 14 are the following : a Hs tho seat 
of the bank, or base on which it stands \a(i'v& the slopo ; 
c d d' is the height ; def\A tho thickness ; f is tho 
facing ; g is the top ; h is tho back ; i is tho " dolph ; " 
k is the foreland ; Hs a gravelled footing on both sides. 

River Bcmh Works. 

The importance of attending to tho condition of the 
banks of rivers may be gathered from the fact that in 
some instances the cost of the repairs necessitated 
through neglect or defective work exceed the yearly 
rent. Works of this kind may bo resobrod itvtiCi t^'c\ 
olaBseai Grst, tho protection ot tt[iQ\iw:^ Sxq«!l ^^ 
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action of the river ; second, the raising of banks to 
prevent the flooding of adjacent lands. 

Where rivers run through long stretches of alluvial 
soil, and contain much mud or silty matter, which they 
deposit more or less quickly in proportion to the 
rapidity of the stream, great care is necessary in the 
management of the banks to prevent two things 
mainly, those being the washing away of the materials 
at the foot of the banks, or of such embanking or 
enclosing walls as may be placed at certain points; 
and, second, the deposit of masses of mud which form 
banks at wrong or dangerous points. These banks are 
indeed the cause frequently of the first evil above 
named, as from their position relative to the flow of the 
river they deflect the stream or currents against the foot 
of the opposite bank. Where the banks are soft, and 
liable to be washed away by the river or by currents 
having formed, there are various modes of protecting 
them in use : as stone facing with piles driven at inter- 
vals, and a row of footing piles at the " toe '' of the 
bank ; or fascines, or bundles of brushwood, are used ; 
or thorns tied down with pins to piles driven in at in- 
tervals. If the banks be low and pretty vertical, the 
water face is sometimes lined with wicker-work pinned 
into the bank. But these, although efiective enough in 
some instances, are quite or almost useless in others, as 
they fail to protect the part which is usually acted on by 
the current, namely, the underpart, or toe, of the bank ; 
so that where this is underwashed the upper part is sure 
to fall in more or less, bringing down with it such cover- 
ing as may have been used upon it. In such cases the 
first object is to arrest the currents, so to say, and cause 
them to yield up their mud or silt, and deposit it on the 
bank. Taking advantage ot t\iia ^Tcmd-^^^^^x,^^^^^ 



TRKNGHINO SOFT-SURFACED RIVER KANKS. 



129 



who describes his plan in the Royal Agricultural Society^ a 
Joumalf adopted a method of trenching- in stout hedges 
of dead thorns into the face of the bank from top to 
bottom, or from high- to low-water mark in a tidal 
river. These ran at right angles to the line or face 
of bank, and were " trenched into the bank." 

" In cases where the bank was very steep, it was neces- 
sary to trench in another line parallel to the stream, as 
the line c c. This was placed at low- water mark, and 
connected the rows b b together, and prevented the mud 
which was collected between the rows from dropping 
into the river. It is essential,'* says Mr. Poole, " to 
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the success of this plan, that the thorns should bo 
at least 7 feet in length, and that any hedge that 
is made parallel with the stream should be as low 
down the bank as possible, for if placed on the steep 
side of the bank it will frequently be unable to support 
the weight of mud which will accumulate upon it. I 
have now tried this system long enough to satisfy 
myself that it collects the mud more rapidly, and is 
infinitely cheaper, than any other system which has 
been tried on this river. The apparent slightness of 
the material, and its perishable nature, may at first sight 
be considered objections, but thoy ai^ iisA» ^^» '\.\a^^^ 
never known these hedges waaked. a^a*^ \ ^^ xwgsSw 
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collection of mud effectually secures them ; and the 
only injury they are likely to receive is from a ship 
occasionally making a gap in them in passing up or 
down the river. This, however, is easily repaired. 
The material also will not decay before it has effected 
its purpose.'* 

In some rivers, where the banks are not so soft and 
yielding as in those passing through alluvial land, 
an erosive action nevertheless often goes on which is 
brought into existence through the agency of a current 
deflected from the opposite bank, or where sudden 
curves and changes in the direction of the river's flow 
are met with. Such cases are very simply dealt with in 
some instances ; in others the work is both tedious and 
costly, more especially where, as in hilly or moun- 
tainous districts, the river has its channel very much 
inclined, and where " freshets," or sudden floods, take 
place. The banks of rivers thus exposed to the wash- 
ing-away influences of currents, however caused, are 
generally protected by stone facing and piling, some- 
times with a timber facing of planks or battens, or 
partly of timber balks laid out in squares or rectangles 
and the spaces between filled in with squared blocks of 
stone, or merely with rubble or dressed rubble- work. 
The great object of the engineer in all cases is so to 
arrange the works on both banks that the stream shall 
be kept as nearly in the centre of the river as possible, 
so as to avoid all lateral deflections of the current, which 
are the chief cause of the destruction of river banks of 
the class we are now treating. This requires, and can 
only be decided upon by a careful study of the locality, 
and the '* behaviour '' of the river under as varied a 
series o/ circumstances as posaftiVe. 
Where lands are liable to "be floo^e^ Xyj t^^A tv^ 
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of rivera, the only way to eocuro immunity from ttiis 
great source of loss is banking or embanking tbo 
river margin. The work to be done under this head 
BO closely resembles in its principles and details that 
for reservoirs and sea walls, that we havo only here to 
refer the reader to our remarks on these for further in- 
formation. The great aim, however, wo may here say, 
is BO to place the bank and form its innor or river side, 
that the water will roll over the surface with as littlo 
rubbing or erosive action as posaiblo, to attain whieh 
the outline should be as free from sudden curves or 



>^-^;c/ 




Fig 15 



bends as possible — even sacrificing a littlo good land 
riverwards to got a long easy sweep — the suifato bo 
smooth and aniform, free from knobs and deprcssionK, 
and with a slopo riverwards say of 1 foot porpcndiculai' 
to 3 feet horizontal : landwards tho slopo may bo 1 
to li feet. 

In Fig. 15 wo give an illustration showing how tho 
bank of a river may bo protected by piling and beams, 
placed 80 as to form compartments on tho face of tho 
embankments, as in Fig. 16. In Fig. 16 those compart- 
ments are shown — some being sho^n aa\«sm.% miJ^W 
witb etonee, ae e; some with gra^ol, oa a^. / '> KtA Q'QB«t*» 
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where the circumstanoes of (he case will permit of it, 
with concrete, as at g. The sizee of the compartments 
may vary according to circumstancea from the square, 
as c c, to the rectangular, a&dd. The timbenB a a run 
parallel to the line of stream or along the face of the 
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Fig. 18. 

hank ; the timbers b b, at right angles to these, being 
spiked on to the tops of the piles aa, c c, Fig. 15, e in 
this iigurc corresponding to one of the timbers, b b, 
Fig, 16. 

Irngation of Land. 
"Where there is an abundant supply of water, and the 
soil is well adapted to be improved by irrigation, and 
where other circtimstanees are favourable, it may be 
deemed advisable to lay out some part of the land to 
be irrigated. Aa in the case of embanking lands from 
the sea, so this subject is specially treated of in a volume 
belonging to this scries (volume v. of " Outlines of 
Modem Farming)." We shall hero only give the lead- 
ing points of it, referring the reader for more fully 
detailed information to the above-named volume. 

The first point to be noted in considering the eligi- 
hility of the land proposed, to \ie w-n^ted. is its locality 
and general features, aa muc^ oi X^i^e "ya*! ^i^ ■^\«^«msi% 
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it depends upon those. The land which requires the 
least expenditure is that on the sides of hilly land 
growing fair crops of ordinary hiUside grass, and on 
the upper: side of which there may either be a natural 
rivulet or stream flowing in a general direction at right 
angles to the lino of descent of the land, or a large- 
enough supply of surface or other water sufficient to fill 
a watercourse ; or this course, or " main carrier '* or 
feeder, may have its locality so arranged with reference 
to a neighbouring river or stream that it may be sup- 
plied from this. On lands of this kind the *' catch- 



Fig. 17. 

water system " is adopted, of which the following is a 
brief description. Supposing a in the annexed diagram 
(Fig. 17) to represent the section of the stream or the 
" main carrier " above alluded to, this running along at 
the upper side or boundary of the hillside which slopes 
from a to ^, and flows in the direction of from a to 
d in the second annexed diagram (Fig. 18). At some 
distance on the side of the incline a small drain or 
gutter, (?, is cut, running parallel, or nearly so, to the 
drain a; at some distance below this another gutter 
is cut, as at e, and below this, say, a tkitd^ €• "N^^ \£ 
we BuppoBo tho stream a to bo damm^ ot ^\i\R.^^ ^ 
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one point, so as to cause it to overflow, the water will 
run down or be shed over the surface of the ground 
behind the drain c, and the stream a, as the part b. 
In the same way by overflowing the gutter c, the 
water will be shed over the inclined part d, and 
delivered to the gutter e^ from thence every to the 
final gutter ff. In place of the flowing source of supply 
at a being a river or streamlet, this may be made a 
feeder or "main carrier^' as it is called, having its 
source of supply from a neighbouring river or stream. 
The main carrier should have a fall throughout its 
length of at least two inches in every drain, and the 



a' 



d d 



Fig. 18. 



width be at least 18 inches, and the depth 8 inches. The 
small carriers or subsidiary drains, as c e^ Fig. 18, are 
level in the direction of their length, and this necessi- 
tates the exercise of no small degree of skill on the part 
of those who lay out the land ; for as the contour of 
the land will in almost every instance be continually 
varying, the level of the land will also be varying, so 
that the gutter must be made to meet this varying 
level. Few lands wiU be met with, for instance, where 
the gutter c c will run parallel with the gutter a a\ 
The skill of the irrigator is swte, t\et^fct^, to be called 
into account in keeping the guUeia, «ka c c, e e^^^tSs^^l 
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level throughout their length, however varying may be 
the surface of the ground. The distance between the 
gutters, or the breadth of the surfaces between them to 
be irrigated, varies from 20 to 40 feet. 

Where the locality of the land is either at the foot of 
hilly land, as in the case of boggy or marshy soils, or 
elsewhere, as on the banks of a river, but in either case 
where it is nearly level throughout its surface, the mode 
of preparing the land is that known as the " bed work," 
or " ridge and furrow " system. This is illustrated in 
the following page illustration. 

The land is laid out in a series of ridges, a a. Fig. 20, 
along the top of which the irrigating channels h h are 
led, and from which the water flows over the sides; 
being taken up by the drains c c, placed between and 
at. the lower parts of the sides a a. In Fig. 19, the plan, 
the same letters are used, the main feeder being shown 
at d d, and the channel e e leading ofi* the waters after 
they are used for irrigating. The following are the 
general dimensions. The breadth of the ridge a, from 
side to side, varies from 30 to 40 feet^ that is, each side 
slope is from 15 to 20 feet wide ; the length from 75 to 
90 and even up to 200 feet, according to circumstances. 
The ridge should be finished at the ends with slopes, as 
shown at a a, Fig. 21 ; the slope being of the same angle 
as the slope of the sides a a, Fig. 20. This will vary 
according to circumstances, 1 inch of a vertical rise for 
every foot will be a good horizontal rise in ordinary 
circumstances. The width of the upper end of the 
channels b b, Figs. 19 and 20, where they join the main 
feeder d d, Fig. 19, should be 2 feet, at the lower end 18 
inches. This construction is made in order to cause 
the water to flow over the edges of t\LO OmwkwJ^ \si *^^ 
ade slopes a a. The depth of tlio cl:iaiaiA b b^'^\%* ^^ % 
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at the end nearest the main feeder d d, is 9 inches, at 
the farthest end 12 inches ; this gives the required fall 
throughout its length. The dimensions of the catch 
drains c c are the same as the channels b b, but their 
positions are reversed, the narrowest end being nearest 
the main feeder d d, Fig. 19, the broadest near the 
drains e e. 

A great deal of the economy of work of this kind 
depends upon the way in which the engineer takes ad- 
vantage of the natural features of the land, so that the 
excess of one part may make up for the deficiencies of 
the other ; and in some cases the local features may be 
such that part may be laid out on the " bed,'' the other 
on the " catch-water " sys- 
tem. 

The next point to be 
considered before deciding 
upon irrigation is the qua- ^^fS' 21. 

lity of the soil. The best 

soil is that which is capable of absorbing a largo quan- 
tity of water freely, yet so retentive as to keep it present 
amongst its particles for some time, those particles con- 
taining such constituents as analysis may show will 
have a capability to combine with the fertilising pro- 
perties of the water, or with such fertilising ingre- 
dients as it may contain. An authority gives the first 
place to " sandy," the second to " argillaceous," and 
the third to " marshy " or boggy soils. Of the first, the 
best is a clayey sand, warm, dry, of fine grain, and with 
a portion of marl in it ; it is equally or nearly as good if 
a portion of humus be present. Of the second, the 
extremes lie between a moderately heavy open and a 
dense, close, retentive soil; the latter i^re«^\it& ^^^ 
di&culties ia irrigation. Of the t'^AxQi, \\» \a ^"s^ ^s^ 
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careful working and time that good resttlts can be 
obtained ; still where these are given this class of soil 
abundantly repays the cost of laying down the works.' 

The last point to be considered is the quality of the 
water itself used or proposed to be nsed for irrigatioii. 
The best is that in or near which watercress, the 
aquatic ranunculus, and the speedwells grow ; the 
second quality is that favourable to the growth of the 
insects Sium culifolium and Sium augu»tifolium ; and the 
worst is that in which or near which the mosses and 










Pig. 22. 

sedges luxuriate. The soil over which thf water JtoKS 
exercises a decided influence upon its quality. If flow- 
ing over a marly soil, or rising through thick beds of 
sand, the water is good; so also the drainage water 
from low marshy lands, of which the subsoil is good, 
is also a fairly valuable irrigating water, whilst that 
coming from peaty, boggy lands ia decidedly bad. The 
water shed from hilly grounds with bare stony surfaces 
18 bad, while that ftowing otoi grassy dopes is good. 
i Lake water with sandy TnaTgYoa, raA oa. 'i!Ba\fin&snK 
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margins of which mahos and reeds are abundant, should 
not he used for irrigating purposes. All waters are 
beat which have a high temperature, and all are im- 
proved by being exposed to the air, so much so that 
even that irom boggy or peaty soils may be beneficially 
used if it flows a long distance before being apphed to 
the soil. In conclusion, all lands undor irrigation 
require to be drained in order to obtain the highest 
productive effects. This may seem a strange thing to 
insist upon in the case of lands placed under water, but 




Fig. 23. 



it must be recollected that the water is only "on" 
for a comparatively limited part of tho year, and that 
there arc intervals of time during which the grass 
grows under precisely the same circumstancos as ordi- 
nary crops where drainage is essential. In Figs. 22 and 
33 we give two diagrams showing methods of laying 
out fields with curved outlines, and tho way in which 
these influence the fences (see paragraph on Fencing) 
where irrigation is adopted. In Fig. 33 the parts a a, 
and in Fig. 23 the whole surface, is \aii ou\i aG.'Cli6" -ti^^ 
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and furrow " system, those being best shaped or formed 
for this style of adapting the surface of the ground to 
irrigating purposes. In Fig. 22 the part of the field to 
the left being of a more pronounced character as regards 
its slope or inclination, this part, h h, may be irrigated 
on the *' catch-water " system, c c representing the 
parallel open drains. The field may have its lower 
parts in one uniform slope leading to the lower water- 
carrier //, this being irrigated by a gently flowing 
watershed from the central carrier rf. In the ridge and 
furrow compartments the channels carrying the water 
along the tops of the compartments from the upper 
water-channel g q are indicated by the figures 1 1, 1 1, 
while those carrying ofi* the water which has been shed 
from either side of compartment, and are at the lower 
parts of these, are indicated by the figures 2 2. 

"Planiaiions^ 

whether set down in comparatively narrow belts or 
strips as a means for providing shelter to arable land 
exposed to severe and strong winds, or for the profit 
they yield in process of time to the proprietor when 
put down over large tracts of land, ought to form an 
important part of the work of the estate. Viewed in 
the latter aspect, indeed, they are highly profitable, 
for tracts of land which, either from their position, 
character, or from the poorness of their soil, could 
not be made to produce crops of any kind, may, 
by a fair degree of attention, and by an outlay in 
the way of preparation of no great amount, be made 
io grow timber to a large extent, which will yield a 
j&ir return — indeed, all tiiinga considered, a handsome 
one. And in some classes oi soWs «ii &.o\i^^\^GL^ 
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is obtainable by planting, inasmuch as these are 
gradually improved by the growth of the timber, 
and the care more or less which is given to it; 
for it may be taken as an axiom that land growing 
some kind of crop, looked after however poorly, becomes 
improved in value, and does not deteriorate or remain 
bad as when left waste, and allowed to remain so. 
There is thus something compensatory in all farm 
labour, small in amount as that may be. 

The value of plantations for exposed parts of fields 
cannot be over-estimated. They are specially valuable 
to pasture lands. Much depends upon the way, how- 
ever, they are planted for this and other purposes. If 
in large and heavy allotments, the benefits they are 
supposed to give will be greatly lost. The best mode 
of distribution for such purposes of shelter is in compara- 
tively narrow strips, these placed, if possible, upon the 
elevated parts of the property. It is surprising how 
much shelter is afforded even by a strip of a few trees 
in breadth if properly disposed. Of course it is different 
with plantations set for the purposes of home-timber 
growth, of which we shall have hereafter remarks to 
offer ; but for the purposes of shelter heavy thick clumps 
in large measure defeat their own object, and where 
used to shelter fields under cultivation more especially 
so. For in such cases, while they do in a measure 
protect them from biting blasts, they also prevent the 
access of light and air, both essential requisites to suc- 
cessful cropping, as we have elsewhere shown. The 
position of the wood, as already hinted at, is also an 
important point to be attended to. Some pay so little 
attention to this, or are, perhaps, so ignorant of its value, 
that with them it seems enongTa. ii \J[i^ -^cy^ftcX^^ ^xi5^ 
down, that apparently being the greax ^m\.,\>>3^»^^^'^^ 
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and how put is not at all thought of. Of course — and 
it seems scarcely necessary to draw attention to that 
point — ^it is essential to plant the protecting strips at 
the parts fipom which the prevailing winds of a cold and 
heavy blustering character come. 

It does not, however, always follow that what is con- 
sidered generally to be a mild warmish wind is so, or 
that its effects are favourable upon vegetation. Oases 
are known and might be cited where the winds — as, 
for example, east and north-east, imiversally supposed 
to be most imfavourable to vegetation, pasture, and 
arable land alike — ^have been proved, beyond a doubt, 
to be actually favourable to it, certainly not at all pre- 
judicial. It will not be amiss, then, for a proprietor or 
his manager, who may be new to the estate and its his- 
tory, while contemplating improvements in the way of 
plantations, to inquire into the history of the estate, 
and not in fact to be above the position of asking 
those who know of it as to certain facts connected with 
its local and other peculiarities. Such information so 
gained will be of great practical value. 

The kinds or varieties of trees to grow for shelter pur- 
poses will depend upon circumstances of soil. But, as 
a rule, those best adapted to resist strong winds are the 
following. The mountain ash, known in Scotland as 
the rowan-tree, and it makes also a lovely addition to 
shelter plantations on fields not far from the house, as 
in spring the blossoms are beautiful to look at, and 
redolent with the finest perfume, while, later on, the 
changing hues of the berries contrasted with the green 
leaves, till they assume the deep red or scarlet so well 
known, make it a imiversal favourite. The sycamore, 
inown also in Scotland as t\i^ "jYoaft-tt^^ •, the horse- 
cbestnutj a lovely tree witla. ita gox^^wi^ ^-Jg^^^ ^i>3tfs^ 
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som in spring ; and, lastly, the various pines. One or 
more of those should generally be placed to the wind- 
ward side of the shelter plantation, and the body made 
up with a variety of them or of other trees which take 
well to the particular soil. The depth or breadth of 
the plantation should vary with the climate, but a fair 
average one will be from 40 to 60 yards. Yet it is 
worthy of notice that depth or breadth does not always 
secure immunity from the force of the blast. Indeed it 
is surprising the degree of shelter which will be ob- 
tained from a fence of only moderate thickness, say of 
hornbeam— often mistaken for beech, which, indeed, it 
closely resembles. This forms a capital shelter all the 
year rounds for the leaves, like those of the beech, 
being resinous at their stalks, and keeping long from 
decay and dropping off, remain to stay the force of the 
wind during the season when it is fiercest and coldest. 

When we come to consider the growth of timber for 
paying purposes, we shall of course more specially 
point out what here we only merely allude to, and that 
is the necessity to grow timber adapted to the soil — a 
point apparently not likely to be lost sight of, but one 
which is pretty often so, nevertheless, to the complete 
throwing away of the purposes in view, at least to a 
great extent ; for it is quite obvious that there must 
be some soils better adapted to grow certain trees than 
other soils. But it at the same time should be remem- 
bered that, although a soil be well adapted to grow a 
certain class of timber, it will not be a plan yielding 
the best rosidts if, after cutting down a plantation 
which has succeeded well on a piece of land, to plant 
the same land with the same class of trees, as they will 
not be so valuable. In fact, the pTmcr^\^ \& ^^ s«c».^ 
in kind, though not in degree — for \\» fsocM\crJi \iX» ^^ 
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events is not likely to be so marked, considering the 
difference between the styles of cultivation — as growing 
two corn or two crops of the same kind in succession. 
In plantation work the principle of rotation of crops, 
avoiding this succession, is not much thought of, but 
why it should be so it is difficult to see, so far as its 
scientific accuracy is concerned. In practice the point 
is generally decided simply by the consideration as 
what kind of timber will pay best to put down upon 
the land. In very high lands it is of course absolutely 
necessary to consider the kind of timber best adapted 
to given heights, as each tree has what may be called 
its line of thriving height, above which, if planted, 
it will be poor and stunted. 

This principle of rotation, or changing of the kinds 
or varieties of trees put down on land, would, however, 
at first sight, seem to nm counter to the plan which 
good authorities seem to think the best in setting down 
timber, and which proceeds upon the principle that 
mixed plantations pay much better than those made up 
of one class chiefly of trees. Yet, by a judicious mode of 
working, the rotation even in such cases may be carried 
out at the time of thinning. By putting down a variety 
of trees, not only is variety of appearance secured, but 
of shelter also — those which keep their leafage on for 
a longer period than others giving shelter at periods 
when most required, as the beech, the hornbeam, and 
some of the oaks. Again, a variety of kinds yield a 
variety of shade, as some have their growth higher up 
than that of others ; while the more tender and valuable 
trees can be protected by the more hardy and less valu- 
able, care being taken to have the protecting trees well 
establiabed in growth, befoxe t\ie moTe valuable ones 
nre planted. All these oro -pom^.^ lo ^VyOcl W\XfcTsiG^<ssi. 
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must be paid if the most is to bo mado out of the 
timber of the estate ; and that it is a source of profit if 
well managed need not be named here. 

There are various methods in use for laying out plan- 
tations of trees for the purpose of growing timber for 
selling purposes. The plantations are generally laid 
down BO as to form shelter to tho agricultural lands, or 
to Borvo some other useful purposes, as well as merely 
raising tho timber. Where they are but of compara- 
tively small proportions — mere strips, as it were, in no 
way approaching to tho great stretches which cover 
hundreds of acres, and coming up to somewhat of the 
dignity of " forests" — ^the form or outline of the plan- 
tation undoubtedly the best to afford tho greatest amount 
of protection against winds is the curved. Wo do not 
mean an outline with one unbroken sweep of curve — an 
arc of a circle — but a combined curved lino ; in other 
words, a waved curve or lino, somewhat like tho well- 
known " line of beauty " of Hogarth. This kind of lino 
has a wonderful effect in breaking more particularly tho 
force of a wind which may come swooping along in tho 
direction of its length, reducing at the various curves 
what would bo blasts almost impossible to stand against, 
to currents of comparatively feeble strength. And even 
when the wind is in a direction at right angles to tho 
length of tho plantation, and therefore to that of tho 
waved curve forming its outline, the projecting or 
convex parts of tho curves break tlio force of tho wind, 
meeting it first, and causing it to sweep with compara- 
tively gentle force down and along tho inlying or con- 
cave parts along which it sweeps, breaking again on 
the next projection. The best proof of the value of 
waved outlines is tho preference invancINA^ iciss^T^Vj 
animalB to plantaiioRB formed witti llicm, ^x^ ^wcv^w.^^ 

n 
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with those with straight outlinesi and the love they 
have for the shelter of the concave parts more particu- 
larly. A wind seems sometimes and somehow to gather 
redoubled force as it careers along a straight line. 
These effects are more observable in walls than in plan- 
tations^ but the principle holds good alike in both. 
Towards the cultivated land side^ should the plantation 
be on one side only of the land undelr culture, it may 
be said that cultivating operations will be interfered 
with by those waved lines ; but this will not in practice 
be found to be a very great difficulty, as the fields can 
be ploughed square up to the headlands, and the curves 
on the outside of these will be generally of pretty large 
lines, having a wide sweep. The advantages, however, 
of the waved outline will, as a rule, outweigh any dis- 
advantages of this kind. Where the cultivated land is 
wholly enclosed by sheltering plantations or by narrow 
strips of trees, the curves at the corners, if objected 
to as difficulties in ploughing, &c., may be dispensed 
with and the corners left square ; but a large and an 
easy curve will be almost as easily ploughed round as 
an angle, and, as before said, the curve will be of pretty 
large radius. Plantations of an extensive kind have 
the trees, considered as a whole, arranged in form very 
much according to the nature of the land which they 
occupy. Generally they are in long stretches, unbroken 
in their length ; sometimes breaks are found here and 
there, arising from some fault in the groimd — the 
existence of a quarry, a piece of water, &c., &c. The 
trees, in place of being placed down irregularly on the 
land, should be put down on a certain plan, either in 
rows or lines parallel to one another, forming a series 
of squares. This arrangement^. \a Tieeejesar^ not merely 
to assist the formii-tioii o£ t\ie Ski^-m^ ^V^-^^ ^<^»fe ^at^ 
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necessaryi but when tho timber is thinned out the gaps 
are made more easily uniform — an important pointy as 
the trees then grow up more uniformly all round, and 
do not throw out wood to one side moro than another. 

In large and regular plantations, walks, or what 
are technically known as "drives,*' are formed at 
certain parts, not only to gain access to tho trees for 
tho purpose of working round them, attending to the 
plants when young, and in thinning them out, but also 
to gain access from one part of tho wood to another. 
These " drives " are usually formed in a very simple 
maimer, having but little of the character of tho ordi- 
nary roadway given to them. Where the soil is of 
close retentive clay, it will bo well to form open drains 
at the sides, and to round the path off with the centre 
highest, so as to lead the water to tho sides and prevent 
it stagnating on the surface ; but if of a free or gravelly 
kind, they may be but a species of shallow open trenches, 
of width corresponding to the drive required, the main 
drives being of course broader, say with a breadth of 
from 8 to 10 feet, than the branch or subsidiary ones. 
In process of time they gradually become grass-grown 
on the surface, and left very much to themselves, being 
rarely repaired. 

The planting of the trees, upon whatever plan carried 
out^ is an operation which requires to be done with care. 
Before planting, however, the land must be drained if 
wet or if the soil bo very retentive. Drains, as a rule, 
in plantations, arc open ones, a prejudice being in favour 
of these, not only as the cheapest made, but because they 
are more easily kept open, the rootlets of the trees not 
being allowed access to them, closed drains on the ordi- 
nary agricultural system being su\)ipo^ci9L\>o\i^^^'rj\yS:s^^ 
to tbia accident. No doubt t\i\a \a c\\x\\.^ \x\3l^^ xjsSNs^'^^ 

II 2 
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special means are taken to make tlie drains in sucli a 
way that the rootlets cannot gain access to the inside of 
the drains. That this can be done is without a doubt, 
by using collars or saddles, &c., &c.; still it is true that 
the cost and labour incurred are considerabloi and it is 
therefore only under special circumstances that this 
work is likely to be undertaken. The open drains 
should, however, be carefully, not slovenly, formed ; it 
is needless to say that their sides should be at such an 
angle as will prevent the soil from slipping into the 
drain; the "natural angle of declivity" of the soil 
will give a guide to this, but that of the sides of the 
drains should be, of course, greater than this. The 
bottom of the drain should bo of regular declivity or 
slope, uniform in surface from end to end, no inequa- 
lities being allowed to interfere with the flow of the 
water, and the rate of inclination should be as great 
as can be obtained. The drains should be formed in 
dry summer weather, the season preceding that in 
which the land is to be planted. The " outfall " will 
be a ditch or rivulet, &c., at the lo^jrest part of the 
plantation. That drainage is of as essential importance 
to the well-doing of trees as of any other vegetable 
growth is a point which need scarcely be here dwelt 
upon. The roots of trees descending into soil tho- 
roughly saturated with water, which remains often in 
holes and cavities, in wet seasons sometimes approach- 
ing the condition of small wells, get rapidly into a 
state in which all healthy growth of the upper parts is 
impossible. The tree pines and dwindles, making no 
progress worth naming, and the roots and lower parts 
frequently rot, giving ocular evidences, if others were 
not present, that something la iSi.^i'GviKL^ \rt<3w%» Drain- 
^ffo of plantation land, like t\iat Va^i^^ xxsrSl fet ^*?wb\ 
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crops, is only for tho removal of tlio water which re- 
mains and stagnates round and about tlio roots, not 
for that moisture which is essential in the soil for the 
healthy growth of the trees. It must, therefore, bo 
carried out with judgment. (See Drainage Works.) 

After the land has been drained, it must next be 
prepared for the reception of the young plants or 
trees, and tho method of doing this depends upon tho 
peculiar circumstances of tho locality, position and 
altitude, soil, and general and special characteristics. 
Where the altitude is great, and the land, as it generally 
is in such situations, broken in surface and rough and 
uneven in special characteristics, the best must be made 
of the circumstances, for attempts at cultivation pro- 
perly so called, in which implements are used, may bo 
considered as out of the question. But at lower levels, 
and with surface of land more favourable, such as is 
not seldom met with, what may be called initial or 
rough culture may bo attempted. In such cases tho 
grdbber will be found to be the best implement which 
can be employed, the plough being, as a rule, not avail- 
able ; but even in certain parts of such situations, from 
tho character of the soil surface, grubbing may not be 
available either, so that, as in the higher altitudes, the 
trees must be planted on the natural surface in the best 
way available. Where favourable spots are met with, 
some previous preparation may be made before the 
plants are put in, which is done on what is called "pit'' 
planting; "slit" planting being that adopted on the 
rough and high grounds above alluded to. 

But on the low-lying lands, as in heathy land, where 
the surface soil is not full of stones and land-fast 
boulders, good work in preparing ^Xi^^Wl^^'kclX^^^'^^ 
by the plough and tho grub\)QT • "WYvst^ ^^ ^^^-Wa^^^ 
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favourable, and spade-work available, the best results will 
be obtained by spade or fork trenching. In marshy 
lands so called, although some lands of this kind should 
scarcely be classed as such after being drained, the steam 
grubber or plough is the implement for doing the work, 
not only in the most effective way, but on the largest 
scale, and is the quickest and most economical. Of 
course it is only available, in a paying sense, where 
large tracts of land are to be put under plantation ; but 
if one proprietor has not such tracts to plant, and 
other neighbouring proprietors have, by joining to- 
gether they can avail themselves of the services of this 
wonderfully useful power at a rate which will be found 
truly economical. For an example of what steam can 
bo made to do in reclaiming land, and making it 
available either for plantation or for general cultiva- 
tion purposes, we refer the reader to the short account 
wo give in another part of this volume of the work of 
reclamation now being done on the estates of the Duke 
of Sutherland. Where steam power is not, for one 
reason or another, to be used on the estate, the land of 
the kind now being considered must be worked either 
by manual labour — spade or fork work — in trench- 
ing and digging, or by horse-power in ploughing or 
grubbing. We confess, in the use of the latter power, 
to a great preference for the grubber over the plough 
in bringing land into good condition for planting. In 
cases where the land is covered pretty well with an 
undergrowth of small vegetation, this should be set fire 
to, and the ashes spread over the surface and dug, or 
ploughed, or grubbed in, as the case may be. This, if 
not done in the first instance, should be so in the case 
of replanting land from ^\i\dL ^\i^ timber has been 
removed. 
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Fences. 

Although treated of here, a work which precedes tho 
draining and preparation of the soil is the fencing in 
of the plantation, so as to secure the trees from tho 
ravages of cattle, &c., &c. Fences are formed in various 
ways and of various materials. In a district where stones 
are abundant, and where a number has been collected in 
the preparation of the soil, they will be of stone. These 
are generally, almost universally, of the class known 
as " dry stone '* walls or " dykes.'' JVTien built for tho 
protection of plantations in which game is preserved, 
small port-holes or openings are left here and there, at 
tho ground level, for the rabbits and hares to get 
through. The sides of plantation stone walls built in 
tlio regular way, and set in mortar, as those near tho 
** policy'' or park of the mansion, towards the plantation 
are left rough, only the outer side, next the pasture 
or cultivated land, being finished. There is no kind 
of fence so good and so cheap in the long run as stono 
walls or dykes, if well built at the first. Where the 
soil is good, and the expense can be borne, a " quick- 
set " fence or hedge, surmounting what is called a " sunk 
fence," that is, a raised mound of soil with the lowest 
elevation and smallest slope towards the plantation, and 
the reverse towards the outer side or the cultivated land, 
or that from which it is desired to keep out the cattle, 
&c., &c., is a capital fence. The outer side, towards tho 
cultivated land, &c., being finished ofi" with a deep and 
wide open drain or ditch, gives the name " sunk fence," 
or " ha-ha," to this form,'as it is not observable till one 
comes quite close up to it, and nothing is seen^ even 
at a short distance, but tho high. bIo^^ %\\rKL'3^«jivR&^"'^6^ 
the hedge or fence. Tho foimx^ivou ol ^^ ^^tjl^^K^^ 
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point to which considerable attention should be paid — 
the soil in which the " quicks/' as the young plants are 
termed, being carefully prepared, deeply dug, and in 
the best work thoroughly drained. Till the quicks are 
well up, and the fence grown to be secure or strong 
enough to prevent cattle injuring it, they require to be 
protected by hurdles, or timber, or wire fences. Sunk 
fences, as a rule, are only used for plantations near the 
house or in the park grounds, where anything that is 
unsightly is to be avoided. In such places, as, indeed, 
for other localities, wire fences may be employed with 
advantage. They are "invisible" at a short distance, 
and are neat-looking when looked at near; they are 
also lasting if of galvanised wire, and are strong and 
easily erected. 

For plantation in rough ground, or at a distance 
from the house, &c., and where other materials are not 
easily had, or cost much in carriage, very firm planta- 
tion fences may be made by using turf cut from the 
moorland. These will last a pretty long time if care- 
fully made. The thinnings of plantations themselves 
may be used to form very economical and fairly durable 
strong fences, in conjunction with the dead wood of old 
quickset hedges, the timber being used in the form of 
stobs or stakes placed at intervals and firmly driven Into 
the soil, generally at an angle to the ground, and at a 
short distance from the ditch, if any, the hedge wood 
being worked "in and out," interlacing between the 
stakes. This is sometimes called a "stake and rice 
fence." Thorns with branches of trees driven into the 
soil will also form a cheap and good fence, the thorns 
being well set in the ground, a trench being first cut to 
receive them. Home timber, as it ia cuUsd^ that is, the 
branches, &o., of trees from -pVawVa^Asycia ou ^^ ^'eNaJvsi, 
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can also bo usod to form foncos in iLo form of liurdlos 
or rail fonccs. Larch thinnings form tho host hurdles^ 
and thoy can bo easily mado on tho ostato at tho homo- 
farm workshop, at which thero is, or should bo, a 
circular saw-mill for cutting up timber for various 
purposes. 

To judge from tho condition in which some planta- 
tions are, it would appear to bo tho opinion of their 
owners that the only thing to bo done is tho carrying 
out in its thorough simplicity of Sir Walter Scott's 
aphorism, "Aye be stickin' in a tree hero and thero ; it 
will bo growin' when you are sleepin' " — it not being 
thought necessary to do more than the "stickin in," as 
tho growing will take care of itself. A very slight con- 
sideration will show, however, that trees, like all other 
vegetable growths, require management after being 
planted. One obvious part of this is the weeding and 
stirring of the soil between and round the young trees. 
This cannot always be done effectually, sometimes not 
very easily, at all, in tho large tracts of plantation in 
tho rough ground of elevated exposures ; but whoro it 
can it ought to bo done, oven if only partially, whoro 
the soil and tho situation are the most favourable for 
the work ; but in lower situations, and with soil of a 
better quality, the weeding and stirring should bo 
carried out as thoroughly as possible. Advantage might 
also be taken whilo at this work to see to the cleaning 
out of the drains. The thinning out of tho young trees 
is a work of essential importance, as they choke ono 
another, and cannot grow properly when they aro 
allowed to grow as they list. Many a pound's worth 
of what would have boon fino timber Iwvx^ \i^^xv V^"^ 
through fear of expending a f ovf B\i\Sika^^ Va. ^xkx&s:^.^- 
out tho trees. Some proprietoxB, iiii^a^^^ ^^^xcl \Kk\iaM^ 

u3 
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a great dislike to thinning — ^to getting rid of trees once 
they are planted. No policy can be worse than this. 

The thinning time depends, of course, upon circum- 
stances ; under favourable ones it will, of course, require 
to be done earlier than under unfavourable. After all, 
the eye of the forester is the best judge or guide as 
to when the work should be done. When trees are 
seen to be overgrowing others, and causing unequal 
growth in them ; when those of an earlier maturity, 
as the " nursing trees,'' in a mixed plantation, are seen 
fairly crowding down the later growing or hard-wdod 
ones, and causing them to die out in great numbers ; 
or whenever trees are seen to be growing " spindle- 
shanked," that is, thin in the bole and of unusual height 
— then thinning out must be done, if done at all. Judg- 
ment is necessary in thinning so as to leave the trees in 
the ground which are likely to turn out the most valu- 
able, this rule condemning to the exterminating process 
all abnormally shaped trees with badly formed boles, &c., 
&c. The degree of thinning out should be such that, 
while leaving ample space for each tree to grow, this 
should be only so that it can develop properly all its 
parts, but not given in excess, which is too often 
given. In thinning out, due regard should be had to 
the varieties of trees, these having been planted at such 
distances that those of earlier grow between the rows of 
those of later growth, and to the leaving of a suflBcient 
number of the earlier kinds, or nursing trees, to keep 
up the necessary degree of shelter to the later kinds, 
till these get to the period when this will no longer be 
needed, and the whole space of the ground left for them 
to fully develop their gro^t\i. It is scarcely necessary 
to say that the pruning oi yowng \.t^^^\^^ti ^^^taJ^Ysc, 
not less necessitated \)y tl^eiT \i?^>\\;^o^ ^xo^^^OaasiS^wji^ 
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of tliinning. This requires to be done with great judg- 
ment, and should only be entrusted to a skilled hand 
and eye. Many a most valuable tree is spoiled by being 
badly pruned. The time of pruning trees depends upon 
circumstances, as the period of the year and the age of 
the trees. As regards the time of year best for pruning, 
that at which the sap h^^s ceased to flow — that is, in 
autumn or spring — is usually chosen ; and as to the age 
of the tree in the case of the hardier varieties — the 
hard- wood trees— pruning may be done under favourable 
cifcumstances in the fourth or fifth year, but much 
depends upon circumstances. 

Time was, and that not so long ago, when tenants 
not seldom looked upon all plantation schemes of tho 
landlord as a kind of covert way — no pun is hero 
intended — of gaining paying property at the expense 
of the tenant, although how this opinion could bo 
formed it is difficult to say, save on the supposition that 
the game nuisance was in some form or other mixed up 
with the work ; and the case was worse where the land- 
lord wished to take up part of old land, either under 
pasture or the plough, for the purpose of adding to tho 
extent of the timber. Now, however, with the ad- 
vanced opinions held by them, and the greatly superior 
education which they now have, tenants view plantations 
with different ideas, and look upon them as their best 
friends. This is very marked in tho case of farms 
parts of which are exposed to keen and cutting winds. 
A recent able and thoroughly experienced authority in 
this part of estate management states that in a property 
with which he was connected the tenants most gladly 
gave several acres of their farm land to be planted, and 
continued to pay tho same rent ioi Tiiot^ ^w:l <3^^^ssias^ 
for the reduced acreage, so sa^Aft^ofiL ^^t^ ^^1 ^"^ 
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the advantages derivable from the shelter derived from 
the trees to their stock and crops — advantages which 
they estimated themselves, as adding a money increase 
of no less than one-fifth or twenty per cent, to the value 
of their farms. This fact speaks volumes for the ad- 
vantages to be gained from judicious plantation as a 
source of shelter. 

Fences, 

We have, under the last section, given a few remarks 
as to the fences of plantations; we have now to con- 
sider the subject as applicable to the farm generally. 
This, however, we must do very briefly. 

Fences are of various kinds, that most commonly 
employed, the favourite, the finest-looking, and when 
well planted and looked after the best, as yielding 
at once protection against inroads of cattle, &c., and 
shelter and warmth to plants, grass, and stock, is the 
** quickset hedge '' or thorn. For many purposes 
wire fencing is also largely employed, and is found 
useful and economical ; while for dividing fields tem- 
porarily into compartments for the various work of 
the farm hurdles either of wood or iron are of great 
service. Other forms of permanent fences are the 
wooden paling and rails — of which there are various 
forms — the thorn fence, the turf fence, &c., &c., and, 
in the pastoral districts chiefly, the dry stone wall or 
dyke. 

Before giving a few remarks on one or two of the 
most useful of those various forms, we deem it neces- 
sary to point out a leading principle or two as regards 
their laying out, or their lelailoTv to the fields which 
they enclose. In arable ^eVSi^, ^"a.^* '"va, \sxAs5t *^^ 
Plough, one part of tlie fences ft\LOvx\SL\k^ ^^ ^^^^^ 
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tliey will bo parallel to tlio direction in wLioh the fur- 
rows ran, oa illustrated in Fig. 34; the othGr foncca 
will, of courso, Lo nt riglit angles to tlioso, thus giving 
tho shape to tho field we have elsewhere pointed out as 
the best. In Fig. 34, where a a is tho lino of fence 
parallel to tho furrows, b b with its ditch, if any, is at 
right angles to it ; hero tho furrows c e^ all torminato 




at points on tho lino ec, equidistant from tho head- 
lond fg — an arrangement which facilitates the quick 
i^nd economical working of tho field. But if in place of 
being parallel to the direction in which tho furrowa 
run, the fence bo placed at a lino oblique to them, as 
the lino a b. Fig. 25, representing tho fence, an^Iar 
tpaeea or eaifacos are formed, mokm% "Cas taxttsw* -t^. 
JSiow points, aa c d, ef, of unoquo.\ \ea^OR.,Vvi»^ 'B-"** 
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riae to great inequalities in the working of the field. 
Tliis principlo shows another point of Talue in keeping 
the fields in shape or form square or rectangular, and 
the disadvantagQ of having them, even if of the same 
area, of any other form, as in Figs. 26 and 37, for 
angular spaces or surfaces with their conse«[aent in- 
equalities in the length of the furrows are not only 




Fig. 26. 



introduced, as at a in Pig. 26, and at a and 6 in 
Fig. 27, but the field fits, so to say, badly in with 
fields immediately adjacent, as c d, ef, Fig. 27, render- 
ing them if arable equally difficult to plough. The point 
18 Illustrated in an exaggetated form in Fig. 5, where 
tie £elds are so full of ftioae a-agoXsi wi-AwRa -wik 
irregular furrows, tbat a -vex^ M."Ko.ec6w».T^ «i:^fssi» 




IAUm lUil-ATlVK TO MKI.DN. ioU 

mct'K iiroviJiilii'l Ihitir ln'iiiif 
it wuulil Ijo Uiu buLLiT wny 




Uio laying out uf thv llulil v* 
itiofl. Tlrnn, in Fig. iJS, Ui« 
iir iiiniioNititMi foniiN intiiilif 
iJifl Icii^tl) »( till) fiirruwH 
pfjlntN i unil r, tivuii ill mi 
lb ON lltiN llio fuic(i» mIikuI'I 
Ibo rivulet or nirmiu, uud ut 



an((iiliir ti\)at*«,\f Uv.'j "»n«& 
arc, at riv,\iV. M\^*i». "wiwt 
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bare already noted, it is quite a popular fallacy to 
suppose that the lower part of a vaUey is of necessity 
the most sheltered irom cuttmg winds and sudden 
blasts. On the contrary, those often, indeed usually, 
rush down the sides of the sloping surfaces and along 
tho lower lino of Tcilley with great force ; hence the 
value, apart from the other circiuustouces named, of 
having tho fences to run continuous with the line 




Fig. 28. 



of rivulet in cases such as in Fig. 28. In some 
cases the hend of the rivulet may be so pronounced or 
decided that it will be best not to devote the sweep, as 
a a, Fig. 29, to arable culture at all, from the exceeding 
irregularity in the length of the furrows, but to make 
that part a araall pasture field or meadow, according as 
circumstances will best dictate. By judiciously laying 
off the fences of this, imdde-^olm5^Q\)tt«tsai»!i.Si:3^^;RR 
B preceding remark ob tlio \aVi« o5»wiVSa'Cii'iWi&si!^ 
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of stock), OS 1 and 3, in addition to field No. 2, the 
arable fiolda such as 4 and 5 may bo go arranged that 
thoir boundary fences, b c, will bo placed in proper re- 
lation to the furrow linos, rf. 

Boads and their fences also influence tho shapo of 
fields and their angular spaces with irregular lengths 
of furrows. Thus, iu Fig. 30, tho serpentine roail 




Fig. 20. 

between tho points a and i not only increases tho dis- 
tanco between those to bo traversed, and adds, from the 
Buddeu curres, greatly to tho fatigue of the horses, but 
gives moat owhward forms or shapes to the fields and 
thoir furrows, as iu tho fields 1 and 2. The road, as a 

' road merely, is improved by throwing it into the 
diagonal between tho points c tm.^ d, «x^-^«S.<sci\. V^ a. 

sttd 6; hvA boro again tho irrogulant^ Vu 'Co.'iX'Sft^^ '^ 
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the furrows is observed, as in tbe fields 3 and 4. This 
is obviated by the arrangement at ef, where the furrows 
of fields 5 and 6 arc in their true position in relation 
to the fences g It, although there is a slight objection 
in the curves at i and^, which, however, can be met by 
making these as easy as possible. 

We have said that of all the kinds of fences in use, 




the most generally employed, and that which affords 
the best shelter when properly put down and attended 
to, is the quickset or thorn hedge, as it is called. If 
properly planted, and carefully attended to for the first 
few years, a natural fence may thus be obtained, suffi- 
ciently strong to resist the efforts of every description 
of cattle to get through, it, ani \ft ■maia.tain which bat a 
veiy small annual svna ■wiXV 'be xw^iisie, ti.\K^<si 
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mound of oartli, at least two foot m dcptli, should bo pre- 
pared for the reception of the quicks, which should bo 
three-years' plants winch have^boon transplanted two 
years. The best description of soil is one of a light 
sandy nature, which will admit sufficient moisture to 
nourish the plants, and retain a portion even in dry 
seasons. Heavy clay soils are not sufficiently pervious 
to water, and plants placed in such soils are never found 
to thrive. A mixture of peat or rotten leaves is of 
great use, and causes the plant to grow with much 
vigour. The most usual way is, to plant the quicks in 
a single row, at distances of about four inches apart. 
But a much better hedge is formed by planting them 
in a double row, as shown in Fig. 31, with a space of 
six inches between the two rows, and the plants the 

o o o o o 

U O U O O O 

Fig. 31. 

same distance apart in each row, and so arranged that 
tho plants in one row are opposite the spaces in the 
other. By this arrangement, although tho plants are 
really not so crowded, but have more space round their 
roots from which to derive nourishment, they form a 
thicker hedge. The proper time for planting quicks is 
cither during the autumn or spring, and in fine seasons 
tho operation may bo continued during tho whole 
winter. A temporary fence should be put up to pro- 
tect tho young plants from injury, or from having the 
shoots eaten off by cattle ; and this fence should be kept 
up until the hedge has attained sufficient strength to 
require its protection no longer, 'wbicli^ >m.Asst ^v^^^st- 
ablo circumetancoB, will bo in about ^Jar^^ ot lovst ^^^x^^ 
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after tlio quicks have been planted. In order tbat the 
plants should thrive, they must be very carefully 
attended to at first, and it is essential that they should 
be properly cleaned and weeded at least twice every 
year ; and once every year, tewards the conclusion of 
the summer, the hedge should bo judiciously trimmed, 
not to such an extent as to produce stunted plants, but 
merely cutting off the upper and more straggling 
shoots, so as to bring it to a level and even surface. 
By proceeding in this manner, in about three years 
after planting a neat, strong, and compact hedge of 
healthy plants will be obtained. 

The proper treatment of quickset fences involves 
many considerations, all of which must be duly attended 
to if good work is wished for ; and these are so numer- 
ous that the scope as well as the extent of this work 
prevents us from glancing at them all, even in the brief- 
est fashion. Careful — and this includes what may seem 
at first sight paradoxical, rough and ruthless — ^pruning 
and cutting in the early stages of the growth of the 
plants, the first four years, is an absolute essential ; and 
however painful, as painful it is to many to cut away 
what seem to be most promising shoots and growth, the 
process must be gone through. We can only give two 
diagram illustrations of the effects of the two kinds of 
treatment. One, in Fig. 32, shows the effect of bad 
treatment, where young so-called "promising and good 
healthy shoots " have been spared, producing idtimately 
a fence with no— or, if any, few, straggling, and thin- 
branches and no leafage at the bottom, where it is most 
useful, as at a, and a multiplicity of straggling branches 
leading nowhere at top, b. In fences of this kind, 
weeds, as at c c, generally DJooxnA, \jxvA. the wood is 
made precisely wliere il i^ uo^ ^wl\.^^> ^toft^ssoi^^ ^ 




Pig. 32. 
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fence in appearance sloTenly in the extrorao — the eketcli 
in Fig. 32 is far too flattering — and affording reoUy 
little true shelter. In Fig. 33 wo give a skotcli ehow> 
ing on the two sides of a centre 
line, a b, the halves of two shapes or 
fomiB of a true, well-trimmed fence, 
which during the post four or five 
years has been regularly, eystcma- 
tibally, uid carefully prunod. A 
fence thus treated, when it gets to 
its full growth or truo form, which 
it does, according to circumstances 
of plant, soil, locality, and climate, 
in four or Eve years, has the form 
of a' triangle, as c b d, or it may have given to it the 
curved outlines of b de. Of the two the triangle is the 
most easily trimmed. In a fence like this the under- 
growth is full of thick wcll- 
fonnod branches and proper 
leafage, affording shelter to 
the growing crops, whether 
grcon, grass, or grain crops, 
on either side, and has 
throughout its wholo height 
what might bo called tho 
proper adjustment of timbor- 
in g and loafing to the require- 
ments of each particul^ in- 
crement or advance in height, 
till tho graceful apex at d is 
reached. Where tho garden 
of the form or the " policy" or " park " grounds abut at 
oncoupon the working parts nndcx \iVi(i\;V«i.\^,&;ji.,'^<i 
danaade of taato may bo met '\>y \«>.nS^% "Or^ \'i».w*. 




Fig. 33. 
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trimmed off into a rectangular form, and for this pur- 
pose privet gives a rapidly growing and a thick fence. 

In Betting out hedges on banks great judgment is 
required, and much could he written on the point. We 
can only illustrate as hefore, in the briefest way, the two 
methods, the bad and good. In Pig. 34, a hedge or 
quickset fence is ofbeu planted on an off-set, a, or 
projecting scarcement, as it is sometimes called. This 
is a bad method, as it ^ords not only a most excellent 
harbourage for weeds, but prevents these from being 
easily removed, and also the sides of the bank towards 



rig. 31. 

the "ditch," or "sunk fence," or "ha-ha," bb, being 
quickly and readily trimmed off and finished. Tho 
true position, according to some authorities, is either on 
the top of the bank, as at c c, Pig. 34, or springing 
out from the side, as at a a, Fig, 35. The position in 
Fig. 34, at ec, permits of the method of trimming and 
finishing a fence shown in Fig. 33 to be adopted; 
whereas with that in Fig. 35 tho trimming has to he 
done so that one-half of the branches go to and over the 
top of the bank, as b 6, ttieflimn.eT wxi ^•artav branches 
being towards the inner ot ^*^ &\4'i., c c. \a. w«s& 
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caaea the ditch may be filled np, and the knd added to 
the field, in the manner shown in Fig. 35, where a 
drain-tube rang along the bottom of ditch, into which 
tiie Bide or field drains, asee, deliver their water. 

Great diversity of opinion now exists on the subject 
of fencing, some maintaining that all it« ends are 
gained — as in the case of iron or wire fencing or wood 
railing — whore the means of enclosing crops irom the 
inroads of stock &c., are provided, others, on the con- 




Fig, ss. 



trary, holding that fencing proper has a double purpose 
to Borre — namely, enclosure and shelter to be afforded 
at once to crops and stock. And it need scarcely be 
said that those who hold tho latter view have correct 
physiological principles, both as regards crops and 
stock, entirely in their favour. On this point we have, 
in another part of this volume, already enlarged as 
widely as tho limits of this work admit of, so that we 
have only to refer to what we Vttv« 'Stusro «»&.^ *». 
well 08 in the other Tolumes m ftna wsrua^, «»^ *"* 
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observe in conclusion that but very little personal 
inspection, observation, and experience of fields shel- 
tered and not sheltered by growing fences will suffice 
to decide the point as to the value of shelter in the 
minds of unprejudiced persons. If more is needed, it 
must bo gained by a closer study of the habits, alike 
of plants and animals, and if this be given we have no 
doubt of the result. 



CHAPTER V. 

THE GENERAL WORK OF THE FARMS. 

Under this head^ strictly defined^ would come the 
description of the whole routine of farm work, of every 
class and variety. But this, which would be tanta- 
mount to giving here a treatise on farming, is not 
what the chapter is designed to be the medium of, as it 
would obviously fail to be of any great practical utility 
for lack of space to do justice to the details, but would 
clearly trench upon the province of the volumes in 
the series which treat specially and fully of these. 
What the chapter is designed to do is, to afford us an 
opportunity to glance at the leading features of farm 
work in the general, as applied to various classes of 
soils and localities, and which has not been done in the 
special volumes referred to, as it comes more within the 
scope of the present volume. Where details are given, 
they will be on some important leading point which has 
not already been treated of in the special volumes, or 
may be supplementary to them where they have been 
there dealt with. 

Drainage, 

Of the general work of the farm this is among 
the most important, and is preliminary to all good 
cultivation, which, in every class of soil, with few 
exceptions, could not be Becuted. -^SStiwj^* SJ^* ^ Na^ 
of course, not our intention to ^o ycAj^ ^^ &^^\«J^ ^'^ i 
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drainage ; that is not essential here, nor does it form 
part of the scheme of the present volume. We purpose 
merely to draw attention to the necessity of having all 
farm lands thoroughly drained. From what has been 
written and said on the subject, one would suppose that 
very little of this kind of work remains to be done. 
But this is entirely erroneous, for not only .is there a 
very large area of land throughout the country which 
has never been drained in any fashion at all, but of 
that which is so, or said to be drained, a lar^e pro- 
portion 18 so inefficiently done 'that it is Uttle better 
than the land which has not been touched at all by the 
drainer. It will be the duty, then, of the agent or 
overseer not to rest satisfied with the mere information 
that land is drained, but to make such inquiries and 
such investigations on the land as may be within his 
reach to^see that the work has been properly done. 
And here it is necessary to point out that the mere 
constructive details of the drainage may be in good 
order, and have been done upon a sound system, and 
yet the drainage be defective, so far as its action upon 
the soil is concerned, which, of course, is the essential 
point. This, to which there are few exceptions, if indeed 
any, in some districts, arises from the drains being cut 
too shallow, or, in other words, from the drain-tubes 
not being laid deep enough in the soil. A large pro- 
portion of land said to be drained is at least from one- 
third to one-half, and even more than this, short of the 
proper depth to which it should have been drained, and 
from which alone the most beneficial results could be 
secured. We are too well aware that there are many 
practical men so called, good farmers in many or in 
other respects also, wto are oy^o^^Al \,o dse^ drainage, 
Wot so mtichj many of ttieixi, oii ^^ ^ovssA *Qcl^ ^-^^ 
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.would not be effectual if carried out, but rather that it 
cannot be done ; in other words, that deep drains, to 
use the popular phrase, especially in heavy soils, will 
"not draw/' Did space permit, we believe we could 
prove to the satisfaction of such that they must " draw " 
or act ; they, so to say, cannot help themselves against 
the operation of a natural law which compels the 
operation of drainage to go on, however deep the 
drains may be laid. Nor indeed is it possible to place 
the limit of depth beyond which they will not draw. 
In the best or most advanced practice, the extreme 
limit is just that beyond which no good practical 
result would be obtained in proportion to the increased 
expense. But we have just space to say, that those 
who hold that deep drains will not draw, should con- 
sider the fact, which they cannot possibly deny, that 
in undrained soils, even of the heaviest, most retentive 
class, water shed on the surface does descend ; so that, 
if water can pass into a soil, it can assuredly pass out of 
it again if permitted to do so. Now it is just this per- 
mission, so to say, which deep drains give. Some, of 
course, may say, " Well, admit that they can be made to 
act, what good is there in merely clearing the soil from 
water lodged deep down P '* It is just here that the 
ben^t of deep drainage lies. All admit the great 
advantages derivable by growing crops from having 
the soil well and deeply stirred. Now it is in the 
fact that deep drainage aids this, as good cultivation 
aids drainage, both being mutual workers in the 
amelioration of the soil, that its main value lies ; not 
merely as a getter-rid of water per se, although even 
that is a good office to perform, for the presence of 
water in the soil remaining Btagnwv^ \}£i(et^T«cAsst^*^^ 
soil cold and raw ; but that dwp ^Lt^YCia ^"^^^ "^o^ *^^^ 
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soil; the descending streams of water passing from 
the surface through the soil form thin hair-like tubes^ 
so to say^ in it, down which the air passes ; the water 
itself also acts as an air-carrier ; while the drains 
themselves, permeating the soil in aU directions, act 
also as air-ducts. This work going on along with that 
of cultivation, which breaks the upper crust and admits 
the air to deeper and deeper layers of soil, tends to 
break it up in course of time, which action is aided, no 
matter how minutely, still effectively, by the roots of 
the plants, which descend into the soU in search of the 
food constituents, which there abound in far greater 
abundance than in the too often half, and in some, 
perhaps too many, instances, nearly wholly exhausted, 
worn-out, upper crust, which has been under cropping 
for generations. We have thus only glanced at the 
general cycle of operations going on towards the 
gradual bringing of the soil into a condition of fine 
tilth, and that to a great depth, in cases where deep 
drainage and thorough cultivation of the soil are carried 
out together, and can only regret that space prevents 
us from going into details which are as profoundly 
interesting as they are practically valuable. Enough 
has, however, been said to show that where the full 
riches of the soil lying at our service are to be faken 
advantage of, deep drainage is one of those effective 
agencies at the command of the farmer by which this 
can be done. Others will now be but most briefly 
glanced at, the first of which is 



Deep Ploughing of the Soil. 

That the lower strata lymg \iMiifiSL\a.\fc\:5 \velQw the 
upper cultivated crust ot aoW ^JiooxxxA m \£l^jq»xv^ 
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mineral constituents^ this being more especially marked 
in the case of the rich heavy clays, we have already 
pointed out in our remarks on soils. Seeing this, it 
would therefore appear to be the right thing to so work 
our soils as to bring these constituents from the line 
at which they, as a rule, lie wholly or nearly dormant 
or inoperative, and mix them with the upper soil 
under cultivation. But correct as this at first sight 
seems to be, there are circumstances in practice which 
greatly modify it. The subsoil is often crude and 
sour, and requires to be under the influence of the 
air, &c., before it is fitted to be part of the soil which 
has so long been under cultivation, manuring, and 
cropping. The approved method therefore points to 
a stirring and opening up of the subsoil, so as to 
allow the atmospheric influences to descend to and 
act upon it, gradually reducing it to a fine tilth, and 
opening it also up, so that the roots of the plants can 
descend and take up the mineral constituents present 
in it. Then, as it gets into proper condition, it may be 
gradually brought to the surface soil, and thus' the 
genera) depth of upper or cultivable soil be in time 
greatly increased. In steam cultivating mechanism 
splendid implements to work the soil in this way are 
the "Patent Subsoil Plough" and the "Patent Knifer 
and Grubber'* of Messrs. Fowler of Leeds. In the 
first-named of the above implements, the grubbing 
tines and the plough bodies are combined ; the tines, 
preceding the ploughs, descend into and stir and break 
up the subsoil without bringing it to the surface; 
while the plough bodies, following and working at a 
less depth, turn over the surface in the ordinary form 
of furrow slices. In the " Knifei wvA. Q^rcW^x'^ •'ocm^^ 
alone are used ; these work thie «o\\ \.o >iJcia esXrcwst^Ssasx:^ 
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depth of twenty-four inches. What would the fanners 
of the old school have said to this P — ^breaking it and 
stirring it^ but not bringing it to the surface^ while the 
surface itself is left rough and open to the atmospheric 
influences, grubber fashion. In those two implements 
alone we believe lies the future of a cultivation which 
" will bring out results far in advance even of the most 
advanced opinions of the most advanced school of 
agriculturists. The subject is here only opened up, 
but enough has been said to show the vast importance 
of proper means of bringing out the riches which lie 
in our subsoils, to which we may add, that to those 
who have not steam power at command, and are not 
prepared to employ the powerfully efficient implements 
we have just noticed, there are several horse-worked 
subsoilers in the market, which do first-rate work at a 
fairly economical rate. The next points which come 
up before us are — 

Valtie of the Atmospheric Influences in vuherizing the 
Soil, Autumn Cultivation and Proper Time for 
working Soils. 

It is impossible to over-estimate the value of the 
important part which atmospheric influences play in 
bringing into active operation the riches of the 
lower, and also in helping the pulverization of the 
upper, soil. Hitherto, and even now to a large 
extent — so large that the percentage is altogether 
on the side of the older method — the getting of the 
cultivated or cultivable upper stratum of soil into the 
fine tilth or pulverized state so valuable for crops has 
been almost wholly looked upon as available by the use 
of a succession of implem.en.t», aoma cs£ them costly in 
£rst price, and all of tliem ao Va ^evt ^q^J^k^^^ «c>Sl 
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comparatively slow in their mode of operation. The 
more recent experience, however, of eminent agricul- 
turists, the investigations of scientific men, and the 
work of our most noted mechanicians, have proved 
conclusively that the work of bringing our soils into 
fine tilth may be, and has been, reduced to a minimum 
so far as machinery or implements are concerned, and 
that when once thoroughly opened up and stirred 
deeply, the further pulverization of the soil may be 
safely and best left to the action of the atmospheric 
influence. This method of working completely revolu- 
tionises the practice of field work, in preparing soils 
for succeeding crops. One of our leading mechanical 
firms, who have had the most extensive and varied ex- 
perience in the cultivation of soils by steam machinery, 
express their decided opinion as to the great practical 
value of this new method of working them, and of the 
enormous power which it places at the command of the 
farmer in adding so largely to their manurial richness. 
And it is in the power which steam gives to him, not 
only in taking at will advantage of the best time to 
work the land, but also in increasing the depth of the 
cultivable stratum, so to call it, that the great advan- 
tage of steam cultivation lies, to say nothing of the 
increased breadth which can be gone over in a given 
time, as compared with that done by horse power. 
We have here alluded to two important points, one of 
which, at all events, should never be lost sight of, and 
that is, the working of the land at the proper time. It 
saves no time, in the true sense of the term, and it 
does no good, rather contrariwise, does much harm to 
the soil, to send in the implements to work it when 
it has been subjected to heavy or long-continaei t^\asa^ 
Jn truth, it is difficult to oveT-eat\3XMaX»^<^\^'^^'^^^^^'s^^^ 
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have been sustained by working soils under such cir- 
camstances, move especially where these are of a heavy 
character, and where horse power is uj3ed to work the 
implements. Steam-wrought implements can be put 
sooner on to land which has been rain-soaked than 
those worked by horses, as there is no poaching of the 
surface by the horses' feet ; but still, even with the 
steam-wrought implements, caution should be exer- 
cised, as the freer the soil from wet the better. 

The value of the system of autumn cultivation lies 
chiefly in the way in which it aids the pulverization of 
the soil above described, and this by turning it over as 
early as possible in autumn after the crops are taken 
from the land, and leaving it either in a rough state, 
as the grubber — ^perhaps the best implement for work- 
ing the soil under such circumstances — ^leaves it, or 
in deep ridges, precisely the same as those in turnip 
or potato culture. Left thus exposed during the 
winter to the frosts and various atmospheric influences, 
it is so acted upon that its particles become loosened, 
and when worked in spring, in fitting weather, it falls 
into a fine tilth ; and often but little more is to be done 
in preparing the land for the green crop which is to 
be taken off it than merely giving a turn or two of 
the harrow and then forming the ridges for the crop, 
or drilling in the seed, if it is to be grown " on the 
flat,'' the system best adapted for dry soils and 
climates, as the ridge sowing is for those of an oppo- 
site character. The advantages of autumn cultivation 
are gradually becoming more widely known, and 
wherever the system is practised these are so appa- 
rent that it is rarely if ever abandoned. As tending 

greatly to promote the extension of the system, the 

value of steam cultivation is ^ety gt^^X.* 



FALLOW ASD ALTEBKAXE HinBA^BBT SmSMS. 177 

natations, or the AUemaie Hutbarndty System. 

There has been in the whole history of the art of 
agriculture no feature so remarkable as the change 
brought about in its practice by the introduction of the 
system of ** alternate husbandry/' founded upon what is 
called the ** theory of rotation of crops.^' The scientific 
points connected with the subject will be found in the 
appropriate yolume of ** Outlines of Modem Farming ; ** 
but it may be simply stated here that it proceeds upon 
the assumption — though there is another theory of the 
system, the point being yet unsettled — ^that as one crop 
draws from the soil only a certain constituent or class 
of constituents, and another crop draws another sort, 
it follows, that if the same crop was always grown on 
the same land that land would in time be deprived of 
that class of constituents ; and further, that by changing 
the crop, substituting one which draws another class of 
constituents from the soil--*that which the preceding 
crop has left in it — and by so arranging a cycle of dif- 
ferent crops, each drawing its own set of constituents 
from the soil, and by supplying manure to make up for 
the parts withdrawn, the soil is maintained in a per- 
petual state of fertility. Previous to the introduction 
of this system, which was greatly aided by the growing 
of a set of crops known as " green crops," at one time 
unknown to British agriculture, the land became in 
time exhausted and refused to grow the crops put upon 
it, for which the only remedy was to allow the land to 
rest from cropping for a time or to be worked as 
" fallow,'* that is, ploughed, weeded, and cleaned, and 
left without a crop till the next season. This fallow 
By stem ohvioualy was a loss to ttie ivsAlicni) ^a ti^'^ ^ icaRRk 
the alternate Byatem is introduce «aftL ^^ssa. ^x^s^^ 

i3 
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exteuirdT cukiTidedy all aoikaie cropped oontmnously 
under dumgn of crops, none bang allowed to lie 
&Ikyir aaye the day bndii^ and €i ihoae in many cases 
odIt the heaTiest and most r^entiye. By the cropping 
of the land with green crops in place of adopting tlie 
**bare^" ''naked," ot <«8amnier" fidlow (for by all 
these names it is designated), green are often termed 
fdlowcrops^ 

Since the introduction €i the alternate system, where 
leases are granted, it is yery generally the custom to 
insert therein danaes binding down the tenant to crop 
his land according to certain stated rotations. The 
pecuniary pdicy id this is yery questionably for apart 
altogether firom the £m^ that a fEomer, if a good one, 
and a thoroughly honest and conscientioiis man — ^and it 
is the agent* s duty to see that^ so far as possible, he 
should select men of this class to form the tenantry of 
the estate — ^will be sure, for his own interest, to crop 
and cultivate his land in the way* best calculated to 
yield the highest produce, and this he is the most 
competent man to find out. There can be but little 
doubt that each variety of soil, and this, moreover, 
largely influenced by locality and climate, has its 
own peculiarities, demanding its own system of rota- 
tion. So varying and varied are the results of sys- 
tems of cropping and of the action of manures, &c., 
that it is not possible, from a scientific no less than 
from a practical point of view, to say definitely 
that any one system is the best. Agriculture is not 
a fixed science, to be governed in its practice by 
any set of hard and fast rules ; we, therefore, in its 
true and best interests, hope that, before long, the 
system of restricting farmers \o eetVaSai tc^aS^^t^^ &q.^ 
will soon give way to a moTo^ ^iOTmioi^-^T^^.\«53^ 
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more truly scientific, system. One consideration alone 
ought to make one pause before fixing on a definite 
plan of cropping to be followed under all circumstances, 
and this is, that it is well known that many lands refuse 
to grow certain crops, which at one time thoy yielded 
in abundance — getting " sick," as the term is, such as 
" clover sick,^' " turnip sick." Now it does seem very 
hard, especially whore the rotation is a short one, to 
compel the farmer to put his land under a crop which 
will not only not pay him, but will also tend still furtlior 
to aggravate the evil by increasing the soil's tendency 
to " sickness." 



Farmyard Manure and Compost Heaps. 

The reader interested in the subject of manures will 
find them treated of in the second volume of "Outlines of 
Modem Farming " in this series. What we have here to 
concern ourselves with is merely a general glance at the 
treatment and storing up of farmyard manure or dung, 
and how this can be supplemented usefully and econo- 
mically by compost heaps. As regards the general or 
popular method of treating farmyard dung, it may be 
characterized as the very worst which can be adopted. 
On referring to the work above noted, it will be seen 
that by the usual method of heaping up the dung in tho 
open air a large amount of its fertilizing constituents is 
lost by evaporating into the air, sinking into soft and 
porous soil — on which the heap is too often placed— or 
being washed out by the rains, and finally, by allowing 
the liquid portion to drain away, if the heap bo on solid 
ground, to'^ the nearest ditch or stream. It is not 
easy to estimate the amount oi \o«& «Ki^\aksL^\s^*^«>a* 
careleaB way of treating dung, \)w\» wisa^J^ «xA- ^:»Tt^^'v* 
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practice alike tell us that it must be large. Tlie true 
method is to have a properly walled-in dung-stance or 
enclosure, with impervious floor and sides, and pro- 
vided with a tank at one point into which the drain- 
ings from the dung pass, and into which also aU the 
liquid manure from the cow-house, stables, &c., refuse 
water from the farmhouse, &c., .should be led by a 
proper series of drains. The dung-stance or pit should 
be covered over with a roof, supported by timbers 
placed at intervals, so that the sides and walls are per- 
fectly open. Dung kept in this stance, and properly 
turned over and watered with liquid manure at certain 
times, is worth a great deal more than dung kept in the 
bad way just described, being not only richer in manurial 
constituents but more easily applied to the soil. 

While there are now numerous artificial manures at 
the command of the farmer, he should ever look to the 
solid dung of his live stock as the mainstay of his crop- 
ping system. The artificial manures above noticed, 
when first introduced, carried with them, through the 
hasty generalizations of some, the most extravagant 
notions as to their utility, and were lauded accordingly, 
as making the farmer independent of the farmyard 
manure or dung. But the sober facts of experience, no 
less than the maturer thoughts of scientists, soon showed 
the fallacy of this, and that they were only useful as 
supplementary aids to the other manure. But while 
the farmer must, or ought, to look to dung as his best 
manure, available for all crops and applicable nearly 
under all circumstances, there is another source of solid 
manure— which, like the dung of live stock, performs 
a mechanical as well as a chemical part in its action on 
so/Is — too frequently lost sigVit oi, anftL \w.\. \si^ ^^^\!Cc 
availed of;, we refer to the mattex oi compost lieap%. 
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Labour being such a costly matter nowadays in con- 
nection with farm work, the formation of '^ compost 
heaps " on the farm must be arranged with a view to 
economize this as much as possible. The labour or 
work involved is of two kinds ; first, the collection of 
the materials to form the heaps, and, secondly, the dis- 
tribution of its contents to the field or fields on which 
they are to be used. It will be a fortunate conjimction 
of circumstances which admits of these two points being 
followed closely out together; but not seldom will it 
happen that the materials may be the most easily col- 
lected at a locality furthest from where they will have 
ultimately to be used. In such a case a compromise 
may have to be made, placing the locality of the heap 
midway between the two points ; but the best plan wiU 
likely be to have it as near the fields where the manure 
has to be used as possible, as it is often of the utmost 
importance to have the manure carted on to the field at 
the most favourable opportunity. 

As in garden compost heaps, so in those designed for 
manure-making for the farm, every substance that can 
decay should be collected for their formation. If plan- 
tations are on or near the farm, and in the latter case 
leave obtained for their collection, all the leaves which 
can be scraped together should be obtained ; those also 
from the roadsides. Fern leaves or bracken branches, 
although not so rich in fertilizing substances as the leaves 
of trees, will help to form the basis of the heap. These 
fern and other leaves form no bad bedding for the stock, 
and their value for the compost heaps will be added to 
if thus previously used. 

Feat, as in garden composts, comes in also well to 
form the basis of the farm com^o^^V^'wg^* "^^Ss^^V^-^- 
ever, worthy of special note "hst^, ^3a»X» ^^^ ^iSi&.\5WS| 
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are by no means always the same substances, altbough 
almost universally considered to be so, and it is some- 
times very difficult to define the difference between the 
two. Good peat is composed of a mixture of decayed 
vegetable matter, fine sand, and loam; the subsoil is 
sandy gravel, and not the swampy, water-logged places 
which are popularly supposed to be the localities par 
excellence for it. It is there, however, that boggy soil 
is found, and it is usually little better than so much 
mud. This would not matter if the mud was good, for 
good mud is by no means a bad thing for compost 
heaps ; but being of a very peculiar nature it cannot be 
ameliorated or mended, so to say, at least to the same 
extent as peat soil. This also, although essentially of a 
fertilizing character, is so mixed with an acrid acid 
that it must be treated with lime before being put in 
the heap, with farmyard dung in the proportion of two 
parts to seven or eight of the peat soil, one to one and 
a half of unslaked lime, and salt at such a rate that 
three to four hundredweight of it will be given to 
each acre of the land to which the compost is applied. 
The mixture will be found excellently adapted to form 
the compost heap basis. Farm compost heaps are not 
so frequently turned over as garden ones, the bulk of 
material being too great to admit of the costly labour. 
Some, indeed, hold that frequent turning is not good, 
as it weakens the manure ; but this is a disputed point. 
When fermentation ceases too soon, it may be renewed 
in the heap by boring holes with a stout pole at inter- 
vals, those reaching, if possible, to the bottom, and 
pouring in liquid manure or the drainings of the heap 
itself. 
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Lime, cmd its Management, as a Manure in 

improvi/ng La/nd. 

Of the various substances or materials at the com- 
mand of the farmer or gardener, or of both, by which 
they can add to the fertility of their land, and thus help 
on the progress of the crops which it bears, although 
the good results may not always be realised, there being 
^'many a slip between the cup and the lip,'' lime is one 
which plays a most important part. There are few soils 
which are not greatly improved by its application, and 
this in a double way often, for in some it acts bene- 
ficially in a mechanical as well as in a chemical way. 
A good deal — ^we should say, a great deal— depends 
upon the way in which it is applied; and in many 
instances the application is made in such a gross igno- 
rance of its properties and its method of action, that 
tons of it are annually thrown away. Thus, lime is 
often carted away from the lime'- kiln to the farm, 
thrown down on some spot considered handy or con- 
venient, but often not at all so, and there allowed to lie 
" till it is wanted,'' as the phrase goes, exposed to all 
weathers and all the influences of the atmosphere. 
Treated thus, it will too often be found that it is want- 
ing in what constitutes its true value. Lime, in its 
natural or unquarried condition, is what is called in 
popular language simply a " stone," and in this condi- 
tion it is worthless manurially, and indeed obviously, 
from its mechanical condition, it could not be used. 
The first operation through which it goes to fit it for 
use as an application to the land is to calcine or bum 
it in furnaces or kilns ; the heat drives off the water 
and carbonic acid gas, and leaves the previously hard 
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stoue in a soft condition^ known as " llme-sliell." In 
this state it is no longer difficult to be affected by the 
weather and by atmospheric influences, but, on the 
contrary, peculiarly liable to be so affected ; so that, if 
exposed to damp and rain, it crumbles away, and forms 
a bluish-coloured, solid mass, or becomes changed into 
a white powdery state. In this form it is now termed 
a "hydrate of lime,'' having absorbed a certain per- 
centage of water and of oxygen from the air. If 
allowed to lie longer exposed to the weather after 
getting into that condition, or if more liquid— as rain 
— be added to it, then it becomes a fluid, pasty mass, 
the tendency of which is to harden ultimately into 
lumps or masses of mortar. It is when in the powdery 
condition, or when it is properly " slaked,'* that it is fit 
to be used as a manure ; not as in the latter condition 
above named. 

The method of " slaking " it, or reducing it to a fine 
powdery state, depends upon the way in which it is to 
be used as a manure. In applying it to the land on 
the large scale the lime-shell is carted along say the 
drills, and deposited in heaps. The quantity in each 
and the number of each on a given surface will depend 
upon the dressing or application per acre. Twenty 
bushels per acre will require, for example, the heaps 
to be deposited in squares, the length of the side of 
which will be about thirty-three feet ; or a convenient 
rule will be, making nine inches on the side of each 
square, or thereabouts, to be allowed for each bushel 
per acre applied. Each heap of shells must then be 
covered with soil, and left for a few days. The opera- 
tion of " slaking " — done quickly by the mason or the 
bricklayer in preparing his lime for mortar making — ^is 
^^so begun and carried on slowly by a natural process ; 
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the damp of the soil and that from the atmosphere 
penetrating it^ and perhaps rain falling and penetrat- 
ing through the soil covering, serving in the same way 
as the water in the quicker process named above. The 
farmer or his foreman should narrowly watch the pro- 
cess as it goes on, and it will soon be seen operating 
upon the soil which covers the heap of '* shells," burst- 
ing through this and opening it up, and showing the 
lime in white patches more or less large. The period 
when the lime is ripe or thoroughly slaked may be 
known by probing it with a pointed stigk, or better, by 
partly uncovering it with a spade. If the stick passes 
oasily down to the bottom of the heap, the lime is 
fllaked ; but this will be more easily seen and ascer- 
tained by the opening up with the spade. If the lime 
is reduced to a powder, the soil which covers it should 
be well mixed with it, and again made into a heap. 
This is allowed to rest for a few days, more or less, 
according to the weather, and then it is in a fit state 
to be applied or spread over the land. This spreading 
should be carefully done, so that the produce of each 
heap is given to its own surface of land, so to say. In 
preparing compost heaps either for the farm or garden 
land, the lime may be more quickly slaked by pouring 
water on it, and as soon as slaked, which will be very 
quickly done, mixed with the soil. This is placed in 
layers alternating with the vegetable and other manu- 
rial matters, which go to make up the heap. To con- 
clude, never allow the lime by exposure to go beyond 
the proper degree of slaking as above described, and 
to form itself into a pasty fluid. This will in time 
" set " again or harden, and is of no value, or but of 
small value, as a manurial application to land. 
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Mixing of Soils. 

A word or two on this point may suggestively 
conclude these paragraphs^ before taking up the 
cultural management of different kinds of land. The 
best known, and in consequence the most largely 
practised, method imder this head, is the mixing of 
burnt clay nodules with heavy clay soil. This can 
scarcely be said to be the mixing of one soil with 
another, as the basis of both is the same ; but the con- 
ditions are so different that they may be said to be 
different substances. The chief advantage to be gained 
by this system is a mechanical one ; the hard nodules 
of the burnt clay opening up interstices between the 
particles of heavy, close, and retentive clay, so as to 
allow the atmospheric influences a comparatively free 
admission, which in time act, as we have already 
shown, as the best pulverizers of heavy, oi* indeed of 
any class of soil, requiring to be brought into that fine 
state known technically as " tilth." The clay is burnt 
in heaps by the aid of coal, the fuel and clay being 
placed in alternate thin layers ; and fire being set to 
the lowest, which is fuel, the heap gradually gets 
into a glowing mass, which reduces the clay to small 
hard nodules, which are then ploughed into the heavy 
clay-land. Another method open to'adoption for open- 
ing up and altering the condition of soils of this class, 
is by mixing sandy soil or sand of good quality with 
them, just as, in the converse way, sandy soils are 
improved by mixing them with clayey soil, or, as 
is most generally done, with marl. Peaty soils and 
bog earth are treated again with lime in the first 
instance, which kills the ^'sour" acrid qualities,* and 
£ta them for bearing crops, t\i^ fet«X. ^^evi&TaSc^ Xs&ssbl 
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being oats, followed by potatoes. Soils of this kind 
are capable of great and rapid improvement by mixing 
them with soils of a superior quality. That in process 
of time we shall see this system of mixing soils largely 
adopted, we have little doubt ; nor do we the less hesi- 
tate to believe that its importance will be so esteemed 
that a systematic plan of working, such as that adopted 
by " navvies " in the formation of railways, &c., &c., 
will be organised, so as to bring to the aid of the 
farmer all the advantages of economy in time and cost 
which mechanical appliances systematically worked are 
calcidated to secure. 

This system of admixture of soils was, perhaps, more 
extensively carried out by the farmers of days long 
since gone by than it is now ; and the enormous tracts 
of land which have been reclaimed and utilised in the 
sandy districts of !N^orfolk, the fens of Cambridgeshire, 
the heaths, commons, and wolds of Lincolnshire, the 
clays of Sussex, the sea-margin and tidal-river lands of 
Essex, the dry and chalky hill-slopes of Wiltshire, and 
the poor and hilly lands of Devon, attest the patient 
toil and indomitable energy of these men, who had 
none of the aids and appliances of modem farming to 
assist them in carrying on their work. By marling 
and chalking the sandy soils, heathy lands, and wolds, 
by draining the clays^ and by claying and liming the 
peaty and boggy lands, wonderful success has been 
attained ; and it is matter of surprise, seeing the large 
tracts of such lands as we have named still to be uti- 
lised^ that some similar efforts have not been made in 
our own times. 

. Having thus gone into, in very brief, but we trust 
practically suggestive, fashion, the consideration <^( 
BuhjectB of special interest and. "vcXxxft vcl ^oviKkRR&ss^ 
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with the cultural work of the farms of the estate, it 
now remaius for us to glance in like style at the 
management of different kinds of farm lands, and the 
methods of bringing reclaimed, poor, or worn-out soils 
imder cultivation. Of the various kinds of farms we 
have already, in Chapter III., given a description, as also 
of the best methods of laying them out into fields^ &c. 
The extent no less than the scope of the present volume 
limits of necessity our remarks to a few only, and these 
the kinds or varieties of cultural management the least 
known and practised. This will be more interesting 
and practically valuable than taking up space by con- 
sidering those kinds of farming which are very exten- 
sively adopted, and therefore well known, and which, 
moreover, are to a large extent described in detail, if 
not in the general, in the other and special volumes in 
this series taking up "modem farming.^' 

Mixed Husbandry Soils. 

We have alluded to the fact that where the rota- 
tion on mixed soils, in which green crops as well 
as cereals and beans are grown, is very limited, thus 
bringing the same crops on the same land with too 
short an interval between them, the soil is apt to 
get "sick," and will grow crops which every rota- 
tion may become poorer and poorer. At one period 
the clover was the only plant which thus affected the 
soil, but of late years in many districts there are other 
crops affected ; for example, on some farms there is the 
greatest difficulty to raise turnips in weight enough to 
feed the cattle in winter — a greater one to get over than 
the failure even of the clover for summer feeding or for 
hay. But the cereals are a\ao\ie%mTiLm%\»^\ife^^\ft^ 
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this being specially true of the barley. The only 
remedies for this state of matters are, high farming for 
the wheat and oats — that is, the finest cultivationi and 
the most liberal yet judicious use of manures — ^and a 
change in the rotation^ so as to extend the interval 
between the taking of turnips or other root crops. One 
extension proposed is turnips or mangold^ next wheat, 
then barley, with the seeds, as clover, trefoil, rye-grass ; 
the grass from these to be either grazed or mown for 
one year when wheat follows, thus making the four- 
course into a five. But the six-course is, perhaps^ the 
best of all ; and it certainly is worthy of remark that 
years ago, in certain districts where it was invariably 
followed, the crops of all kinds were better in quality 
and larger in yield than now. The six-course may be 
as follows : turnips, barley, followed by seeds, the 
grass of which is kept down for two years, then wheat, 
and last barley. Tlie grass should be made into hay, or 
out for green food for soiling the first year, and grazed 
by' sheep or young stock and horses the second year. 
This mixing of the live stock, or having the land grazed 
by different animals, is stated to have an exceedingly 
good effect upon the shcop, preventing the land from 
being over-manured by them. This application of the 
six-course system to suitable soils is very likely to got 
over the difficulty of the turnip-sick land, while at the 
same time the yield of the cereal crops is rather in- 
creased than diminished, and much labour in horse- work 
is saved by having one portion of the farm under grass 
for two years. Change in the green crops or root crops 
grown no doubt would be advantageous; thus, when 
turnips would be duo in the course of the rotation, in 
placo of taking a second crop oi \J5\\^ ^xotci *Ctiftk vsicas.^ 
land, take mangold- wurtzel •, ueiA OcLW\\tfik vc^ ^^ ^^\s^- 
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tion to be potatoes, the next seeds, and the next green 
forage plants — as vetches, rye, or rape — and last coming 
round again to the turnips. So also with the cereals ; 
thus, if wheat is the regular crop due in the rotation, 
take barley, next oats, then, last, wheat as before. 
There would be thus a double rotation going on, and 
effecting a very marked diversity in the character of 
the plants put into the soil. These changes in rota- 
tions are being now advocated, and shown indeed to be 
essential, owing to natural circumstances hitherto much 
overlooked. Nor is it altogether a mere fancy, as 
suggested by the late Professor Anderson, the well- 
known agricultural chemist, that it might very likely, 

. as he deemed it would, be a good thing to change the 
manures used, thus introducing what might be called 
a ''rotation of manures" — a principle which we have 
very good reason to believe will some day be part of 
the practical farming of the country. 

Turning now to the Grass Lands, the importance of 
keeping them up to the highest mark of production 
need not be here dilated upon. The demand there is, 
and which is apparently ever on the increase, for stock 
and for dairy produce, ought to make it worthy of the 
farmer's best attention. Far too little attention is paid 
to the quality of the herbage in pasture and meadow 
land. They may in truth be said to be classed with 
grasses which are not grasses ; the paradox being true, 
inasmuch as they are generally coarse and innutritions, 
so that to begin to apply vigorous application of manure 
with such stuff to work upon is reversing the process 
which should be gone through. The first work to be 
^o22e into is, then, the renovation of the grasses. Unless 

the case be very bad, neceaaiXalm^ -aothing less than 
ploughing up, cropping, and t\ieiT^Qx^^a»^'c^^'^^^ 
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land again with good seeds^ much benefit may be ob- 
tained by well scarifying the sm*face with a light 
scarifier, and then sowing a mixture of good seedS| 
taking care that these be suitable for the soil. 

Tke manuring of grass lands is too often done without 
duly considering the circumstances under which only 
it can produce the best results. On this point much 
could be said, but we can only here refer to the volume 
in this series which treats of general farm cropping, 
in which some hints of value will be found. We can 
only find space to give one, namely, that as seeds ought 
to be suitable to the different classes or kinds of soil in 
which they are sown, so ought manures, and not merely 
their constituents, but the period at which, and the way 
in which, they are applied to the land. 



Pasture against Cereal or Corn-growing Land. 

A great deal has been written and said of late years as 
to the doing away with large areas of land which have 
been under cereals, or rather alternate husbandry, and 
laying them down to permanent pasture. In view of the 
demand for live ttock already noticed, there are many 
temptations for the landowner to consent to this ; but 
caution shotdd be exercised in this matter before decid- 
ing in favour of the plan ; every point should be well 
considered-— the suitability of the soil, the climate, 
locality, the kind of stock to be kept, or whether the 
produce is to be used by dairy cows, &c. While many 
advocate the system, there are numbers of high prac- 
tical authorities who are decidedly against it, believing 
as they do that there is too much pasture land already 
i^T the country. Certainly it seems the safest "(^I&xn. ti;^ 
ha7e a fair adjustment or a lufie 'boXaxk!^ X^^^^s^ ^^c^^ 
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soils devoted to different crops^ as in a well-managed 
mixed husbandry farm— perhaps, if not wholly so, the 
most successful of all farming — rather than giving 
undue preponderance to one class of cropping or culti- 
vation. Before concluding our remarks on grass land 
management, or rather some points only of it, we may 
refer to the wide field there is for the improvement of 
poor pasture lands, especially in upland districts, or 
where there is hilly or uneven ground, by a simple 
mode of irrigation. This is merely a modification of 
the system of sheep-farm hill-side draining, the drains 
being cut by means of a plough and across the^face of 
the hill or sloping land. These act as the carriers ; and 
by simple " stops '* of pieces of turf placed at certain 
points, the water is shed over the surface in the way 
described in the section on irrigation. Wherever this 
plan has been adopted the grasses have been materially 
improved ; and by the top-dressing of the land with 
artificial manures — of which, by the way, common salt, 
at the rate of two to four cwt. per acre, is a good one — 
the advantages are still more decided. There are 
many farms on which a fair supply of water is to be 
had, to which this system could be applied with econo- 
mical results. 

Clay Soils. 

If there be one class of soil more dreaded by farmers 
than another to take in hand, it is that of the close 
heavy clays. But although there be in its farming 
enough to vex the soul of the oft-bewildered husband- 
man — to use a graphic, if rough, Lancashire expres- 
sion — "above a bit," still it must not be forgotten 
that this class of soil is fhe T\Ci\ie«»\. m fertility we have, 
and, what is a yery teWmg ^om\, \\i ^^ ^x^oKCL^^i^^ 
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constitutes by far the largest average of soils in the 
kingdom. To farm, then, such soils becomes a matter of 
the highest national importance, and it is just possible 
that our management of them hitherto has not been 
conducted on the best and most scientific principles. 
Hence, perhaps, so many, at least a few, of the diffi- 
culties we deplore in connection with them. That in the 
application of the power of steam lies one of the means 
by which these difficulties will be overcome, we think 
there can be little doubt. That this, in conjunction with 
a stricter attention to draining, autumnal cultivation — 
a vast power in itself — the application of the proper 
kind of manures, and their mechanical as well as 
their chemical treatment, will make clay-land farming 
much less the dread of farmers than it is now, we 
have also as little doubt of. That we have a vast deal 
to learn in connection with their management is another 
point, perhaps even less open to doubt, although some 
may not believe this, or only in a modified sense. 

The very first step to be taken, without which all 
other methods of working will be but as lost time, in 
the treatment of clay lands, is their thorough drainage. 
The drains must be deep, the distance between them 
determined by the closeness and retentiveness of the soil. 
Shallow draining on such soils is but money thrown 
away. It is quite a mistake to suppose that drains will 
not *' draw off the water," as the phrase is, if in such 
soils they are deep. We should have no hesitation 
in making drains 4 feet 6 inches, nay, even 6 feet, with 
the perfect assurance that, if properly laid, they would 
act thoroughly well. The more retentive the clay the 
closer also must the drains be to one another. The / 
drier the weather in which. diaVcia^^^ ^vcV^l \a» ^-^^^^ 
the better, the falling in of t\ie ^va^a^ Vsl «^^^^^^ ^^"^ 
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being so likely to happen as in lighter and freer soils. 
The drainage being thoroughly done — and not in any 
way "scamped," one of the greatest dangers to which 
drainage, in common with all work which is afterwards 
concealed^ is liable to — the next point is the cultivation 
of the soil. Now it so happens that the greater the fer- 
tility of the clay soils, the more retentive and close in 
texture they are. There are a few exceptions to this, 
and it is in loosening this texture that true cultiva- 
tion consists. The air having access to the particles 
of the soil, brings them within those atmospheric influ- 
ences than which none are more powerful in bringing 
into play its latent richness, so to speak. 

Now"the air itself, while thus performing these bene- 
ficial influences, is at the same time the best and the 
quickeist pulverizer. Nothing can equal it in opening 
up the texture we have referred to, if only we can 
get it to act. The difficulty in these close retentive 
soils is to do this. Drainage greatly helps this, but it 
is only a means to an end, or one only of the influences 
we require to set to work. Ploughing, and deep, 
thorough ploughing, is the main agency ; but with 
the usual implements, and the limited depth to which 
the fullest horse-power we can set to work can give 
us, we have little chance of doing much with it. But 
there is ploughing and ploughing, to paraphrase the 
French phrase, and only the best action on the soil can 
be obtained by the best system of ploughing. And on 
this point we have to remark, that the one great essen- 
tial in good ploughing is, to work the land only while 
it is in proper condition for working, that is, when it is 
not wet or under the influence of long-continued rains. 
Elsewhere we have agaia and. agam Yasiated upon this, 
^rtd nave ehown that a large -pTO^ox^KoTv ^i \Xia\QRsa»^R^ 
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Tindoubtedly sustain from deficiency in the productive 
powers of our soils arises from the fact that so many 
will plough soil when it is wholly unfit to be ploughed. 
This no doubt arises from a desire to save timCi but 
there is such a thing as being unwisely hasty in our 
work ; and here there is no doubt we are so, and to a 
much greater extent than farmers are disposed to 
admit. Better far to wait till the land is in good con- 
dition to be ploughed. 

And one great way to gain this is to adopt the 
system of autumn cultivation. The weather, taking 
the years all roimd, is generally good, and upon the 
whole dry, immediately after the crops are harvested, 
and not a minute should be lost in turning over the 
land as soon as the crops are off it. A double advan- 
tage is thus obtained : we get the soil in the best state 
for ploughing, and, that being done in an early part of 
the season, we have the longest possible period for the 
air to act upon the soil, and, as we have said, that is 
the best pulverizer, in conjunction with the frosts of 
winter, we have. 

But how to work the soil so as to pulverize it 
deeply P — that is the point in the working of retentive 
clays. Here we now have the power of steam to 
come to our help. By the vastly increased power 
which the steam cultivating mechanicians have im- 
parted to their apparatus, they can go to a depth 
which, even but a few years ago, would have been 
believed impossible. And by their apparatus the soil 
is not merely turned over in slices — that is not what is 
altogether wanted ; it is broken up and pulverized ; and 
better still, by a new and thoroughly successful method 
of working, by the aid of appUawc^^ ^^^^ Vsl^^tsc^ss^^ ^a^ 
they are eiBcient, while t\iO av^i^of^ \s^ ^>Cvct^> ^s^^ 
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thoroughly stirred^ it is not at the same time brought 
to the surface, but put into that condition in which it 
is best fitted to receive the ameliorating action of the 
atmosphere, while at the same time we have the sur^ 
face left in the best condition to form a seed-bed. As 
before said, it is to steam that we look to give us the 
means to bring our clay soils into proper condition and 
to lay open their riches, and steam, under the skilled 
guidance of our agricultural engineers, is rapidly doiug 
what we want of her. 

One of the peculiarities of clay-land working is the 
summer fallowing, which at one time formed an essential 
part of all clay-land farm operations, but which has 
been greatly modified, and in many instances done 
away with, by the introduction of the root cultivation, 
or " green-cropping,'* as it is commonly called. Sum- 
mer was also called/* bare " or "naked '* fallowing, from 
the circumstance that the land was left for a season 
wholly devoid or bare of crops. This was done with 
the notion then prevalent that rest from cropping was 
the only way to bring back to the soil those ele- 
ments of fertility which previous crops had removed 
from it. Now, however, this idea is exploded, and 
when resorted to it is chiefly for the purpose of 
haviQg the opportunity of thoroughly workiag the 
land, not only to pulverize it, but to get rid of the 
enormous crops of weeds and weed-seeds with which 
some clay soils are infested, and perhaps specially of 
that terrible pest the "twitch" or "couch" grass. 
But by the introduction of root crops the necessity for 
bare fallowing is greatly done away with, inasmuch as 
the mode in which they are cultivated admits of the 
soil being worked, stirred, and. deaxi^d from weeds 
.daring the period of their gTO\?\\i> ^o \Wi>^\3ife ^^^^-^ 
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is being got off the land, all, or nearly all, of the ad- 
vantages of bare fallowing are being also obtained. 

The sequence, then, of operations in the working of 
clay lands would seem to be somewhat as follows. Deep, 
thorough drainage; ditto ploughing, but ploughing 
only when the land was in fit condition to be worked ; 
early or autumn ploughing or grubbing, if bare fallows 
are dispensed with in the cultivation of root crops, so as 
to ensure the clearing of the land from weeds as much 
as possible ; the effective thorough working of the soil 
between the drills and the plants in the drills; and, 
finally, the removal of the root crops — ^when these form 
part of the rotation — when the land is as dry as pos- 
sible, to prevent all unnecessary poaching of it by the 
horses' feet — an evil little less damaging to the soil than 
its ploughing in a similar state, and rendered all the 
more so from the fact that it is followed almost imme- 
diately by the ploughing of the season. 

The following is Mr. Mechi's rotation for and manage- 
ment of his heavy lands. "First year: Red clover 
after oats once mowed for hay ; afterwards top manured 
with 10 loads of shed manure ; then close folded with 
sheep, eating cake, corn, malt combs, and bran. 2nd. 
White wheat, 9 inches apart ; 4 pecks of seed per acre ; 
horse-hoed twice, and well hand-hoed in spring. 3rd. 
Rivett wheat ; same quantity of seed as white wheat, 
but manured with 2 cwt. of Peruvian guano, and 1 cwt. 
of salt. 4th. Mangold ; land broadshared after harvest ; 
weeds, &c., harrowed and burned. Twenty-five loads 
of shed manure spread in October or November. Land 
trench-ploughed ; two horses in front plough, followed 
in the samQ track by iron plough (breast taken off), 
drawn by four strong liorses. L"axLi\v5^%^«!^SL'5K^^^^ 
April, then broadshared •, a cy?\„ q1^otxt«». ^gisiaa'.^ssiSw 
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2 cwt. of salt worked in, and mangold seed drilled in 
rows at 28 inches from row to row. Time of drilling, 
April 15 to 20. Seed previously soaked in the wet 
sand for a few days. 6th. Wheat. Sow in November, 
with 2 cwt. of guano and 1 cwt. of salt. Land scarified 
after hs^rvest ; weeds and stubble collected and burned. 
6th. Beans. Twelve loads of shed manure carted and 
spread, and land ploughed very deeply, with three 
horses abreast ; drilled at 18-inch intervals. The pres- 
sure put on to the drill, so that the coulters should cut 
through the furrow slice, and deposit the beans deeply 
in the subsoil. 7th. Wheat, either white or red, drilled 
in October or November, with 1 cwt. of guano, and 
1 cwt. of salt, the bean stubble having been cleaned, 
cross-ploughed, and then ploughed in to form ready for 
the wheat. 8th. Winter tares. Wheat stubble scarified 
and cleaned, and 2 bushels of tares drilled per acre. No 
manure applied. Tares cut in May and June, passed 
through the chaff-cutter, and given to horses and cattle ; 
rest made into hay. 8a. Cattle cabbage same year after 
tares. Land heavily manured with twenty-five loads 
of shed manure, then deeply ploughed and trench- 
ploughed, same as for mangold. Cabbages planted out 
at intervals of 28 inches, the lines being drawn by the 
drill. Cabbages consumed in early spring by ewes and 
lambs, and some pulped for the cattle. All, however, 
taken off the land. We generally have two or three 
acres of cabbages planted in March, and consumed in 
September and October. 9th. Oats; 2 bushels per 
acre, drilled at 6-inch intervals, sown down with red 
clover. Manure : 2 cwt. of guano and 1 cwt. salt. The 
beans and wheat, mangold and cabbage, and all horse- 
hoed with Garrett's patent horse-hoe, two or three 
times, and also hand-hoed. The knives are changed 
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according to the width of drill. A man and pair of 
horses do 12 acres per day.'* 



Reclamation and Cultivation of WaMe and Improve* 

ment of Poor Lands, 

The methods to be adopted in reclamation of land> 
and the expenses of doing it, depend upon many cir- 
cumstances — the climate, locality, character of surface, 
soil, and subsoil, and, as connected with the locality, the 
faciUties for carrying on the improvements. Thus on 
some lands the surface, such as in rocky heaths, may be 
covered with stones and boulders ; but if the circum- 
stances of locality and climate be such that it be deemed 
the best plan to divide the reclaimed land into parts by 
fences, the stones, in place of being an incumbrance, will 
be an advantage, as they will be available for the pur- 
pose of forming the fences, in the case of the larger ones, 
and in those of the smaller for the drain filling, for in such 
circumstances it will be the more economical way to use 
the now rather old-fashioned, but, where well executed, 
jstill fairly good, plan of stone-filled drains, seeing the 
materials are so close at hand. If the boulders are 
very large, and lie anything at all " in line " of the 
proposed fences, in place of blasting them all up some 
of them, at least, may be made to form in situ part of the 
fences ; indeed, for the matter of that, the line of fences 
in some instances may be so arranged as to make the 
boulders fall in to be useful as they lie. Two may be 
often found in such relative positions that they may 
form excellent gate bolting parts. We throw out these 
remarks as they may serve as hints to show how by , 
looking at all points of a subject a good deal of 
economy may be effected. When the large boulders lie 
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within theenclosed parts of Ihe land to be used as pasture 
lands^ some of the very largest, the expense of blasting 
which would be somewhat great, might even be left 
as they are ; they would form pleasant shelter spots 
against biting winds and cutting rains or hailstorms 
for the stock, which would be only too glad to get this 
shelter. In rough outlying land such large boulders 
or rocks— for such they are — would be no disfigurement 
to the land. ^ 

The stones and boulders met with in such lands, by 
treatment of a judicious kind, will thus add little or 
nothing to their cost of reclamation, save the cost of 
labour in removing and using them for fence and drain 
work ; as materials they will cost nothing, for they are 
there ready to hand. 

Again, in the case of reclaiming land along the 
margin of rivers in which embankments have to be 
made, it may be found that the cost of raising these in 
some instances may be very materially reduced by hav- 
ing — as in the last instance— the materials at hand. 
Thus it may often be found that high mounds or knolls 
may be placed close to the intended site of embank- 
ment, which, being in themselves detrimental to the 
character of the land which is to be enclosed, by being 
removed will afibrd a supply of material useful in rais- 
ing the embankments, and which, if it had to be 
brought from a distance, as it often has to be done, 
would add materially to the cost of the work. These 
points are here alluded to, not so much as examples of 
the way in which the special works are actually to be 
done, but rather as affording hints how, by a judicious 
looking at the general work of reclamation to be under- 
taken in each special case, much economy can be 
^ected by also looking after tti^ e;5^^\»\. ^^\a55ka». ka. 
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we have in another place in this work remarked, the^ 
actual ability of the manager is, perhaps, mote shown by 
the way in which he avails himself of what to him are 
facilities, but what to others would be things quite 
overlooked, or, if seen, neglected or condemned as quite 
useless. 

The same remark applies to the reclaiming of land 
from the sea, and here, perhaps, with more force than 
in the cases named above, as in a large number of 
instances laaterials lie, so to say, ready to hand to be 
availed of, if only looked out for, and the best way of 
using them be considered. For there are always two 
ways of using the very same materials ; one engineer, for 
example, will not only get twice the amount of work 
done from the same material at a greatly reduced cost, 
but will do it in half the time in which another will. 
In sea- walling and in its attendant work, as the forma- 
tion of the delph, some will do a very much longer 
extent of work than others will, simply from the clever 
way they avail themselves of the materials at'hand. 

In reclaiming heathy and stony land, the drainage 
of course is a necessary part of all such work. In place 
of making the drains wholly of stones — that is, stone 
filled — if available, tubes or tiles may be used as the 
water-ducts, the upper part only being filled in with 
stones, but if tubes or tiles are expensive in the locality, 
stones may be wholly used. 

What appear to be the most hopeless of all " lands,'* 
if, indeed, the term can be applied to them in their 
first stages, for the purpose of reclamation, are the 
pure sands ; and yet, even out of such apparently 
useless tracts, it is amazing what science, skill, and 
labour can obtain in tko ^wa^ oi \vsfei\s!!t ^^^^* ^-"^^ss^ 
advantage such soils, if aom^ oi ^Jtisoi <5»XL>i<5k ^^ ^ijSjii^sfe- 



202 LANDED ESTATES MANAGEMEKT. 

possess^ Is that of warmth. This Is a source of strength, 
so to say, in dealing with them, as it enables the 
after processes of reclamation and cultivation to have 
a good chance of success, warmth in the soil being 
a point to be aimed at, and is, indeed, one of the 
advantages obtainable by drainage. One has but to go 
to some parts of the Continent, where the largest 
amount of work of this kind has been done, to see the 
result of such outlay ; to be astonished and delighted 
with the contrasts afforded in many districts, in which 
one will perceive at one side a wide tract of pure sand, 
on the other, divided by but an imaginary line, the 
finest of crops or the richest of pastures. Hence it is 
that so much of the outcry in favour of the reclamation 
of waste lands has arisen; but it must be remembered 
that before such results can be obtained, there must be 
in the sand, or the subsoil on which it lies, certain ele* 
ments of fertility, without which nothing can be ex- 
pected. But however small may be the proportion of such 
elements, fertility can, in process of time, be wrested, 
so to say, even from such sands. It is another ques- 
tion, however, altogether whether the efforts will pay. 
But supposing that the elements of fertility be in fair 
abundance, then the result is in such likely prospect 
that it will be worth while to attempt their reclamation. 
The chief elements of fertility required to make sands 
productive are the calcareous ones, and to these must be 
added moisture. Indeed, by irrigation with sewage 
manure alone, or even with pure water, the poorest of 
soils of this class may be made fertile. With the latter 
element calcareous constituents must be present how- 
ever, or be added to it by mixing the soil with chalk. 
Bandy soils may also be brought into a state fit for cul- 
'^'vation by mixing them with marl, clay, or chalk, 
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which gives a solidity to them, and enables them to 
retain what is given to them in the shape of manure. 
The following remarks have reference to pure sandy 
soils; in which few or none of the ordinary fertilizing 
constituents of soil are present, oonsisting chiefly of 
silica. The finer the sand the better the chances of 
success. 

The first step to be taken in making a sand into a 
soil is to grow plants which have penetrating roots, 
which strike into the subsoil, in which generally tho 
fertile elements exist. In Belgium, to which we have 
already alluded, tho sandy tracts are planted here and 
there with bunches of twitch grass, the object being, in 
the first instance, to get the shifting sandboard into 
something like stability. The roots of these being reticu- 
lated, rapidly spread on all sides of the central bunches, 
and not only bind the soil together, but, as the upper 
parts in season decay, they fall, and, mixing with the 
upper surface, the first step towards the formation of a soil 
is made. The next " crop " put in is generally spurry, or 
spergull as it is called there, and this is dug or ploughed 
in, or allowed to decay at the end of the season. In due 
time higher classes of plants are grown, sainfoin being 
ono, tho roots of which go deeply down to the subsoil 
and draw upon its calcareous elements. This is either 
eaten off by sheop or mown, and the roots remaining in 
tho soil tond still further to bind tho mobile sandy par- 
ticles together. But then the great secret of the 
speedy success with which the reclamation of such soils 
is secured, is the liberal use of liquid manure. Irriga- 
tion works, too, form an important part of the recla- 
mation, and once these are fairly in operation cultivation 
proper follows with amazing celerity. The true prin- 
ciple, then, of the reclamation of sandy wastes, which 
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grow nothing upon their surface naturally, is to form a 
soil by mixing, so to say, the sand with other materials 
which will support plant life ; in other words, to form a 
soil. By the growing of twitch or couch grass, which in 
process of time decays and binds the shifting sand to- 
gether, and then by gradually introducing other and a 
higher order of plants, as sainfoin, all those having pene- 
trative roots, the process is continued till at last rich 
pasture grasses cover the once mobile sands. In some 
cases, sands produce naturally certain plants or shrubby 
growths ; these show that there are elements in them 
favourable to their growth, and these plants, if burnt, 
will afford a supply of ashes which will be useful in form- 
ing a surface soil. Lime should then be added, and other 
plants will then be capable of being grown, and in pro- 
cess of time a vegetable covering will be formed on the 
surface. If this be pared, burned, and the ashes mixed 
with the surface, a further step will be takeli. At the 
same time the contents of compost heaps, previously 
prepared, (of which the value for many other purposes 
is but too little known and availed of in farming), 
should be mixed and ploughed in with the surface soil, 
care being taken to have lime as a constituent of these, 
as in all well-formed compost heaps it is sure to be. If 
in a limestone district, the road scrapings will be a 
most valuable addition to the materials for mixing with 
the surface. If in the neighbourhood of the sea, sea- 
weed should be collected, dried, and burned, and the 
ashes mixed with the soil ; or the weeds may be added 
to the compost heaps. Oats or rye, or rye and vetches, 
may be then taken as first crops, after which the crop- 
ping will be according to the plan laid down. We have 
already alluded to the value of mixing such soils with 
^^tmarl, clay, or chalk. 
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HeaOiy and Light Sandy Soils and Commons 

Land. 

In tlie reclamatian of heathy sandy wastes or '^ com- 
mons land^^^ on which there is often a hir, or perhaps, 
as is often the case^ a free crop of rough undergrowth, 
the first step to be taken is the paring of the yegetabh^ 
surface where it exists, the grabbing np of the under- 
growth, and the burning of the whole so as to get a 
supply of ashes. These, with the contents of compost 
heaps and the processes last described, follow. A yery 
notable and successful instance of the reclamation of 
sandy common land is that of Bagshot Heath, on the 
South- Western Railway. The upper soil met with on 
this celebrated common is a dark sand, with an 
underlying stratum of a ferruginous pan or crust of 
a most unpromising character; so much so, that 
unless this is well stirred so as to reach the subsoil 
of clay and sand underlying the pan, there can be 
no culture carried out. In mixing this subsoil with 
tho upper sand, the quickest mode of rendering the 
sand productive is met with. The best known if 
not the most extensive system of reclamation carried 
out of this most unpromising land, is that adopted by 
Mr. Hewitt Davis, who has written an account of his 
proceedings. The preliminary operation was to free 
the upper surface from the pools of stagnant water 
which were here and there to be met with. This was 
done by widening and deepening the old ditches and 
making new ones, so as to enclose the land to be 
reclaimed. The land was then trench-ploughed from 
14 to 16 inches, bringing up a portion of the clayey 
subsoil above named; Every available means were 
adopted to procure manure ; the turf was burned to 
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make ashes, sheds were built to provide accommodation 
for cattle and pigs, so as to supply solid and liquid 
manure. The land was then drained with tiles placed 
4 feet deep, and at distances from 40 to 50 feet apart. 
The result of these operations, even three short years 
after they were commenced, was so satisfactory, that 
there is not the slightest doubt that similar lands 
throughout the kingdom, other things being equal, 
might be reclaimed to a certainty, so as to produce fair 
crops paying the work of reclamation. The following 
system of rotation has been recommended for such soils 
or lands. After the land has been well cleaned, broken 
up, and manured, the first crop to be taken is a root 
one, the second being also roots, grown as economicaUy 
as possible ; third, seeds with a cereal crop ; fourth, the 
grass of the seeds after the com crop is cleared to be 
grazed by sheep, which add wonderfully to the richness 
of the soil by their manure, as also to its consolidation 
by their feet. In Hie case of 

Heavy and Poor Soils of Waste Lands. 

The first step to be taken is drainage, as such soils are 

almost universally water-logged, so to say, cold, and 

very difficult to work. They vary greatly in quaUty. 

Some are so good, that after being drained eflBciently they 

will, by careful, judicious cropping, rapidly repay the cost 

of working, and turn out excellent land; others, too, well 

known as ** poor clay-land farms," are made to yield a 

paying produce only by expenditure of much capital, 

and patient waiting for time to do its work. After 

such soils are drained, the breaking up and getting 

tJiezn pulverized and open to ttie atmas^^et^ V^ 'tiaa next 

operation, after which the ciop^mg ^Tom^Tia^ ^wSa. ^ 
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first year's dead or naked fallow ; this in the second 
year followed by spring fallows well limed, then sown 
with white mustard, to be ploughed in, and the land 
then seeded down with mixed grasses about the end of 
July. Third year, the grass from the seeds ; this to be 
mown. Fourtii year, seeds for grazing and top-dressed. 
Fifth, winter beans. Sixth, wheat artificially manured. 
For the richer clay soils the rotation should begin with 
roots, which are a good preparative for the succeeding 
cereal crops. 

Where the waste lands are wet or marshy, the first 
point, it is needless to say, is the thorough draining of 
the whole. The most extensive works of reclamation 
of waste lands ever undertaken are those which were 
begun some time ago, and are still being carried on, 
upon the estate of the Duke of Sutherland in that 
county. Of these an excellent account, as interest- 
ing as it is practically useful, will be found by the 
reader in The Fields under date May 22, 1876. We 
may note, however, as the remarkable feature of the 
work, that the whole of it has been done by the power 
of steam — the breaking up of the soil, the ploughing, 
grubbing, tearing up the large boulders, stones, and 
the roots of trees, and removing the stones from the 
land, as well aid grubbing or fairly wrenching out from 
the soil such trees as were necessary to be removed. 
The soil, varying from a shingle to a deep swampy 
moss, abounds in many places with huge boulders and 
large stones, which caused at first many breakages ; but 
the Duke himself, and the Messrs. Fowler of Leeds, 
who supplied all the steam cultivating machinery, were 
equal to every emergency — and many a one turned up 
in the course of the work — 1\\\. «A. \as^ *^^ ^-^'osaia^ia.Sa^ 
now in a thoroughly effiicisii^. ^oiifti^ASs^- ^^^s^ ^y^assj*. 
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power at work just now is upwards of 140 Horse^ and 
cost, with the implements (some of which were specially- 
designed, a notable example being the marshland plough, 
with its disc sharp-edged wheel for riding over stones 
and avoiding breakages, and with its under-fluked hook 
coming after which pulls them out of the soil), over 
£14,000, no less a sum than £7,000 having been spent 
in perfecting details. 

The following, for which we are indebted to a very 
able and exhaustive paper in the Scotsman, still more 
recently published than the article above noted, gives 
an account of the way in which the reclamation works' 
are proceeded with :— 

" If the ground be hard and strong, the huge culti- 
vator with the anchor hook is sent over it, trenching 
the ground to a depth of 2 feet, and turning over the 
surface turf and soil without exposing the subsoil. 
Then the stones picked out are used in the formation 
of drains, which in this case are cut to a depth of from 
3 J to 4 feet, while the larger boulders are taken to the' 
sides of the fields for the purpose of building boundary 
dykes and for the formation of roads. In the case of 
mossy ground, drainage operations are first commenced 
-^the drains being on an average 4 feet in depth, and 
constructed of tiles made at the Duke's tile-works at 
Brora, with wooden soles. Then the mossy ground is 
ploughed over, as in the other land. Ploughing over, 
the land is cleared of all stones and tree roots, and after 
that the heavy harrows are set to work to break up the 
clods. Next, the land is thoroughly dressed with lime, 
in the case of mossy ground to the extent of from 20 to 
j8^ bolls per acre ; while on stony hard land, about 15 
bolls are scattered. The litne \s ^eii\i«rtQ^^\YCL^^ssjLi 
eparationa are made for a fte^9L-\>^^. "^"^^ ^^^^ ^'^^'^ 
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taken off is generally oats, then turnips, next oats and 
seeds, followed by two or three crops of grass, accord- 
ing to whether the five or six course rotation is adopted ; 
and generally speaking it will be the latter. A ceirtain 
amount of artificial manure is given, say about 3 cwt. 
dissolved bones to the acre, where a cereal crop is 
grown, or, in the case of grass, a couple of cwt. of 
superphosphates per acre, followed by a top dressing of 
2 cwt. per acre of nitrate of soda. The farms being all 
intended to be on the old-fashioned system of infield 
and outfield, they are to be furnished with hill or 
improved pasture as well as arable. The hill pasture 
has been reclaimed by running the heavy harrow over 
it, then dressing it with lime, and next sowing it down 
with natural grasses. Three years ago only some 500 
acres had been reclaimed, but the whole ground now 
subjected to cultivation, and which four years ago was 
comparatively valueless, is 2,024 acres. The mere 
conversion of the land from a bog to smiling grain 
fields is not all that has been accomplished, for com- 
modious farm buildings have been erected, with all 
modern improvements in the out-houses in the way of 
cattle-sheds and courts and extensive barn-yards.'* 

In various districts of Scotland and Ireland, the 
latter more especially, and in several of England, large 
tracts of boggy land are met with now lying in every 
sense of the term " waste " and unproductive. That 
all of these cannot be reclaimed is beyond a doubt, but 
it is equally so that there are thousands of acres of 
them which could. The following is a description of one 
successful method adopted in the reclamation of such 
apparently hopelessly unproductive soils, if tracts tho 
largest proportion of the surface of which is water can. 
be so called. 
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This last eentaice indicates the very first operatioi 
which miist be taken in the work of their reclamation- 
drain^e. The general mode of effecting this, when 
the bog or moss does not present unusual difficultie 
from its great depth or large percent^e of water, is t 
cut a series of drains varying in depth from 4 to 5 feet 
and 80 intersecting at right angles to each other^ tha 



I 

Main I'i Bin. 



tbej form a series of squares, a conTsnient size fo: 
these being 100 yards in the side. These large o: 
main squares are again to be out up into smalle: 
squares by a series of secondary drains, which, beinj 
of Jpss depth, fall into the main drains, the dispositioi 
of the whole being Boniew\i&t aa ioUi-wa ■.— 
Ja clay, or comparatively iij TQsia&\a.'a,4.,Va!at%T!i.' 
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well consolidated, these drains may be cut to their full 
depth at once and the drain- tiles laid down ; but where 
the moss is wet, which is generally the case, the process 
of draining and consequent consolidation of the land is 
a very slow one, usually occupying a period from two 
and a half to three and four years. 

Subsequent operations vary according to circum- 
stances. The following is an example out of many we 
could give, did space permit, of one method. Parts 
of the subsoil were of a bluish clay ; in other parts 
the bog was so deep we could not find bottom, and 
were obliged to make one with small stones ; then 
the pipes were laid on the top of the stones, and 4 
inches of stones above the pipes, which made a per- 
manent job. After draining, 6 acres of it were grafted 
and burned for winter vetches, which crop weighed in 
the month of June 12 tons per acre. They gave abun- 
dance of food for 40 cattle and 12 horses. The cattle 
were housed to eat off the vetches in time for a crop of 
Swedish turnips, which crop weighed 26 tons per acre. 
The vetches were top-dressed in the month of March 
with 2 cwt. of guano and 3 cwt. of salt per acre, mixed 
together, and sown in a wet day. The turnips were 
manured with 16 tons of farmyard manure and 2 cwt. 
of guano per acre. The remainder of the bog was 
ploughed with three horses abreast, and in the spring 
all prepared for turnips. Burned as much of the heath 
surface as possible, until the weather became unfavour- 
able, and carted the remainder of the sods into large 
heaps, which made good top-dressing after the turnips 
were removed. Half of the turnips were carted home 
for fat cattle, and the other half were eaten off with 
sheep. In 1857 the bog wa* %o^\i ^S^ ^'^^ ^>&^ '^ 
drilling machine, 6 Btonea oi ^^ ^^t: ^^'^^^ ^2^ "S^*^" 
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duced 12 barrels per acre. It was sown with grass 
seeds at the same time, which gives fine pasture for 
sheep after harvest. In 1858 it was top-iressed with 
40 barrels of Hme per acre, and again sown with oats, 
6 stones of seed per acre, which produced 12 barrek 
per acre. The writer did not approve of taking two 
white crops in succession ; but it was to get the bog 
subsoiled and levelled. There is no way so good as the 
four or five course shift ; then the land is always in 
clean condition, and easily managed for a crop. 

But if there be extensive tracts of land on the low- 
lying districts distinguished by their excess of water, 
there are some scarcely less extensive in the high-lying 
ones distinguished by its absence ; we refer to the land 
in hilly districts, often named " benty waste,'' covered 
with a vegetation of hard, dry, withered yellow-looking 
innutritions grass, if it can so be called, which on the 
average is not worth a shilling an acre, if it be worth 
that. The following is an example of a mode of chang- 
ing this worthless land into pasture, which, in this 
particular instance, may be valued, at the very least, as 
being worth twelve shillings the acre. 

The soil operated upon is principally a moss some 4 
inches deep, having a slight admixture of soil; the 
whole rests on a subsoil of hard till,, and the geological 
formation is the great Silurian or greywacke, so dark 
in colour as closely to resemble trap rock, for which, 
indeed, it is often mistaken. The produce of this moss 
land is a coarse, rough grass, called " bent,*' so unpalat- 
able in its usual condition as to be fit for the food of 
sheep only after the moor is burnt, and the consequent 
£r3t growth, which is tender and young, springs up. 
The drst operation is the " pVow^m^ V^ Aibia, fcoia the 
roughness of the rocky soil, is ■aosi^^a^.TJL^ ^ i^^^ ^-t^ 
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0688, and should be done, if possible, during a black 
frost. A feathered share or sock should be given to 
the plough, and ploughing down hill is recommended 
as the best. In early summer the portion of moss land 
thus ploughed should be limed at the rate of 60 cwt. 
per acre, and grass seeds sown and harrowed in. Bye- 
grass is alone used, but under the influence of the lime 
and the action of the atmosphere white clover and other 
natural grasses soon appear. Heather-covered land has 
been brought under cultivation by the same method, 
20 per cent, more of lime being given. 



Warpi/ng Land.] 

Land which can scarcely be called "waste," for 
it is of the richest and most fertile character, can 
be reclaimed in large tracts on the banks of sluggish, 
low-lying tidal rivers, of which the Humber, running 
past Hull in Yorkshire, is an example, by the process 
known as " warping." It is adopted with remarkable 
success on the Continent as well as in such places as are 
on the margin of the sea, the land reclaimed being there 
known as " polder," and so rich is it that crops have 
been known to be taken off some parts for forty years 
in succession without any manure being used during 
this long period. For a description of the method of 
'* warping " we refer the reader to the Budimentary 
Treatise in this series by Mr. Wiggins, entitled, 
'* Embanking Lands from the Sea." Suffice it here to 
say that the general principle adopted is to choose 
some part favourable to the operation, as where there is a 
greater slowness of the river's flow or the absence of very 
strong currents, and there putting d.o^Tv^\.Tv^^^::^^^^'^'k 
or at other angles more or less acu\,e, mOi^LSt Qt\5!^^^'^- 
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work like fences or stakes. The interstices between these 
gradually arrest the muddy particles suspended in the 
water flowing through them^ and these, becoming de- 
posited close to the wicker-work, gradually form a soil 
which the tide leaves drier and drier each succeeding 
year, and which, in process of time, gets so consolidated, 
that crops can be taken £rom it as already stated. This 
is the simplest system of warping, and is only adopted in 
localities favourable to the employment of such econo- 
mical appliances. But in the " warping " of land on 
the large scale, the operations are much more compli- 
cated and costly, involving the erection of embank- 
ments, the cutting of the main drains and of the sub< 
sidiary drains, the formation of sluices, and the levelling 
in some cases of parts of the enclosed land. The land 
chosen must of course be below the level of high water, 
and be conveniently situated as regards locality, and 
for the formation of the enclosing embankment and 
the openings to the main drains. The water, which 
in warping operations is generally salt, but is often 
rather brackish if the tide flow high up the river, is let 
into the main drain at spring tides, and flowing from 
thence into the subsidiary ones, runs over their banks 
on to the land, depositing its silt oi^ fine muddy par- 
ticles on its surface, and which is generally divided 
into compartments. The surface of the enclosed land 
is warped by degrees, as one part gets covered other 
drains are formed leading the water farther on, till the 
whole enclosed area is warped. On the banks of some 
tidal rivers a species of natural warping is carried on 
through a long course of years. By the action of 
some particular current which is deflected in a certain 
course by causes not always easy to explain, silt or 
mud is deposited at some point of the bank, from which 
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at the same time — probably and indeed generally caused 
in time by the current above alluded to — the tide or water 
has a tendency to recede. By the two processes thus 
aiding each other, the deposit is more rapid than it 
otherwise might be, and parts, sooner or later, appear 
above the level of the spring tides. On these, in time, 
a rough vegetation appears of aquatic plants, and there- 
after comes a growth of roughish coarse grass, upon 
which, however, as access is gained to the newly-formed 
land, a few sheep nibble a few blades. This grazing of 
sheep naturally, by their manuring the soil, &c., causes 
grass of a superior kind to appear and consolidate the 
surface, till at last considerable stretches of solid land 
are formed, which in Essex and other parts go by the 
name of " saltings." These in time may require to be 
embanked to keep out high tides, but, as a rule, they 
lie outside* of lands which have already been embanked, 
enclosed, and cultivated on an extensive scale. 



Woody Land — Brushwood — Oopaewood, 

The " Disforesting Act '' of 1853 brought into the 
market large tracts of " woody land,*' the surface of 
which was covered with the wretched remains of the once 
splendid forests of which they formed a part, but chiefly 
with a thick undergrowth of useless small timber, 
" brushwood, and copeswood.*' Several fine farms iave 
been produced out of those waste lands, and the reader 
will find in vol. v. of our work entitled " Outlines of 
Modern Farming,'' at p. 190, a description of some of 
the methods adopted in reclaiming the land which 
formed them. 
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Reclaiming of Lands from Sea and from Tidal 

Rivers. 

This is a very important department of the general 
system of the improvement and management of landed 
property, part of which is bounded by sea margins, or 
through which runs for some distance either a tidal 
river or a river of the ordinary class. That enormous 
tracts of land or soil are now lying waste and useless 
which might be bearing the richest of crops, or, if laid 
out in pasture fields, might be supporting large flocks 
and herds of sheep and cattle, is beyond any doubt. 
Indeed, it is only those who, like the writer of these 
pages, have had the opportunity to examine personally 
the districts in which these tracts are situated, that can 
form any conception of the mine of wealth which lies 
there. And when comparing them with similar tracts 
which have been reclaimed, and are now farm lands of 
by no means the lowest value, they can see that much 
as has been done in the way of wresting land from the 
shores of the sea or from the banks of rapidly run- 
ning tidal rivers, comparatively nothing has been 
done to what may yet, and will in all probability, be 
done. But it is on the other side of the Channel 
where the greatest triumphs of man in this, perhaps 
the . most useful, as it is assuredly one of the most 
satisfactory, of the labours of estate improvement, 
are to be met with. Here, at the best, but small 
areas comparatively have been brought under cultiva- 
tion ; there whole provinces may be truly said to have 
rewarded the labours and enriched the exchequers of 
the industrious populations ; and it is there also that 
the most instructive examples are to be met with and 
the most practical lessons to be learned, as to the most 
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rapid and economical way in which the work of reclama- 
tion is done^ and^ not the least important^ that work 
preserved when once effectually performed. 

Lands which can be reclaimed from the action of 
tidal waters may be divided into the following classes : 
first, those which are wholly under water at every tide- 
rise ; second, those which are only wholly under water 
at spring tides, or tides which rise abnormally high, 
and of which part only is wholly submerged at each 
daily recurring tide ,• third, those lands which, from the 
peculiar action of the tidal currents at certain parts, 
have got gradually, but partially only, filled up with 
deposited matter brought there by the tidal water, 
or from the muddy water brought down from inland 
by surface drainage, or small rivers or streams, 
which flow into the sea through creeks and rivulets 
which they themselves, or in conjunction with the 
action of the tides, have formed, and which lands so 
formed are covered only on the occasion of very high 
tides. These remain, therefore, for periods of longer 
or shorter duration wholly dry, so that herbage, more 
or less luxuriant and thickly bottomed, covers the silted 
or deposited soil, affording, in many instances, fairly 
good " bites '* for sheep and young cattle. Such lands 
are generally known as " saltings.*' (See paragraph on 
Warping, p. 213.) 

All those classes of land which are capable of being 
reclaimed from the action of tidal waters are met with 
on the sea margin or on the banks of tidal rivers alike, 
and all seem, on a mere cursory inspection, likely to be 
reclaimed so readily and economically, that the work 
would form a good investment for such capital as 
might be laid out upon them. But there is no class of 
property improvement so delusive as this is^ and noneu . 



218 LANDED ESTATES MANAGEMENT. 

therefore, which requires to be gone about with so much 
forethought and prevision and professional skill aided 
by local knowledge. And these require to be exercised 
not 80 much in some cases as in others ; for in dome the 
circumstances of soil, and the nature of the beach and 
the character and recurrence of heavy dashing seas, in 
the case of sea margins, and of the banks and rapid 
currents in the case of tidal rivers, make the question 
of reclaiming or not reclaiming one of easy solution, as 
it is at once obvious that the work would not pay the 
cost of outlay, or rather yield a fair return for the 
same. It is in dubious cases — when, viewed from one 
point, all seems fair and easy work to be done, and 
from another the difficulties are very considerable — that 
the solution is not so easy. One thing, therefore, to 
be drawn from this is, that the work of reclaiming 
land from the action of tidal waters — which land, from 
every point of view, comes legitimately under the head 
of rcaste land — is one not to be gone lightly about in 
the happy-go-lucky style, but is one which requires to 
be carefully considered in all its bearings, one not quite 
the easy thing to do which a certain class of writers in 
the public press maintain it to be. 

But if there be doubt as to the propriety in a pecu- 
niary sense of reclaiming certain classes of tidal water- 
covered lands, there is one class not yet named about 
which there can be no doubt whatever. Those classes 
which we have already noted come, as we have seen, 
strictly under the name of waste lands, that is, lands 
which have been always waste, and have never, there- 
fore, yielded anything to the labours of the cultivator. 
But there is a class of lands in such localities which, 
being originally true waste land.Sj'W?^ ^\» ^orccks time, 
"^Hber within or beyond th.e memorj oi xoasi^Xi^^'viT^ 
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claimed and brought under cultivation as crop-bearing 
or grass-bearing lands; but these have^ after being 
thus used, been, through one cause or another— indif- 
ference, or carelessness, or the poverty of the proprietors 
—allowed to have their defensive works of embank- 
ments, &c., ruined, wholly or partially so ; and have 
thus, through the tidal waters having once more tTocess 
to them, relapsed into their original state of waste, or 
are rapidly and from year to year so relapsing. 

In such cases the work of improvement to be done is 
more correctly named, perhaps, as that of recovery than 
of reclamation; but it is only those who have had 
occasion to examine localities either on sea margins or 
tidal rivers who can form any idea of the large acreage 
of land which will, in the'course of a very short space 
of time, be wholly lost to man, through neglect, wilful 
or otherwise, of the works which are essential to prevent 
them from being subjected to the action of the waters. 
Here there is a wide field for the work of the improver, 
and one which becomes, from its utility as well as the 
comparative ease with which it can be done, and the 
small sum, compared with that required for new works, 
necessary to be employed, almost philanthropic in 
character. Certainly, if done, the work would confer 
a national benefit upon us. 

Having now briefly explained the methods of enclos- 
ing land from the sea, a few sentences will suffice to indi- 
cate the methods generally employed to bring the land 
under cultivation. The soil of such lands is generally 
either clayey, sandy, or loamy ; but in the first instance 
they are, so to say, super-saturated with salt, so that 
the first step to be taken is to reduce this to the point 
at which the soil will be ca^a\A^ cA 'Vi^'Ktm^ ^^i^»!M^^^^ 
planta. This is done by cuUmg aTi^L OTt^wgsysi.^^. ^xsm 

1.^ 
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of open channels or drains^ dividing the surface of the 
enclosed land into convenient spaces for cropping or 
pasture. These drains all run into a larger drain or 
delph, which encloses the whole of the land taken in, 
and which serves the double purpose of preventing live 
stock from gaining access to the embankment outside — 
to which by treading they do great damage — and a 
channel for carrying off the collected waters of drainage 
from the enclosed land, as well as those from part of the 
interior or upland cultivated districts, and also the rain- 
fall from the surface. These drainage waters, passing 
along the various subsidiary channels already named, 
gradually carry off the salt particles which drainage 
withdraws from the soil and thus freshens it up for 
culture. The outside delph is so arranged as to the 
level of its bottom in relation to the sluices which carry 
off the water to the sea outside, that there is always 
three feet of water at the least in it. The usual width 
of the delph at top is 10 feet, at bottom 5, and 5 deep. 

The first vegetation which appears on the surface of 
the enclosed land is that named in connection with the 
" saltings '* described in a previous paragraph. Where 
parts do not get covered with this, it will be advisable 
to sow them down with Dutch clover and rye seed, 
previously harrowing the surface. The sowing should 
be experimental at first, to see how the seeds suit the 
soil. It is scarcely necessary to say that the land 
before this, having been consolidated enough, has been 
grazed off in the first instance by sheep. The land 
thus treated becomes in about seven years, less or more, 
according to circumstances, solid enough to be cropped ; 
and if the soil be heavy or clayey, a number of crops of 
wheat and beans may be taken, till after it becomes 
partially exhausted, when a regular rotation of fallow. 
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oats, clover, wheat, and beans, will follow, and prepare 
the heavy soil for being laid down to permanent 
pasture, which will be the best paying method. Where 
the soil is very heavy and tenacious, a good deal of 
working must be given to its surface to open it up and 
make it level as much as possible; then taking as a 
first crop rape, this followed by oats, beans, and wheat. 
The admixture of burnt clay and of lime or chalk 
rubbish is generally used in districts where it is 
plentiful. Land so prepared and treated will bear the 
above rotation for a succession of twenty years, but its 
benefits will be more apparent in the case of permanent 
pasture. 

Where the soil is lighter, such as sandy clay or 
loamy clay, less chalk dressing— the first was ten cart- 
loads to the acre, at 10 s. the cart — will be required. 
Where the soils are very light or sandy, no tillage crop- 
ping is required previous to being laid down to grass, 
as the salt is soon washed out of them, and from the 
first they can be sown with such grasses as the Agrostis 
7naritma, or seaside fiorin, where the soil is so light 
as to be blown about and require fixing, or with Dutch 
clover, in cases where it is more solid. Bape is, how- 
ever, often taken as the first crop on such light soils, 
or mustard-seed, the white being the best, as it does 
not take such a hold on the land as the brown ; but, as 
a rule, it will be better to begin the permanent grass 
at once. In the silty loamy soils, before laying down 
to permanent grass, the rotation may be beans, oats, and 
wheat ; in stiff clays, the rotation is oats, beans, wheat, 
beans, wheat, fallow bringing in the seventh year before 
the grass is laid down. If the work of culture be well 
done — by freshening the land gradually, draining and 
working the soil thoroughly, taking moderately heavjr^ 
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crops from it^ all with a view to the ultimate permanent 
grass — Elands thus reclaimed may be expected to be of 
high value for grazing purposes; — such as those in 
Sussex, named by Mr. Wiggins, worth £3 to £4 per 
acre rental, and capable of carrying a fatteniQg beast 
of 130 stones — 8 lbs. to the stone — per acre ; or those 
of Kent, which carry six to eight large sheep per acre ; 
or those of Lincolnshire, which have carried as many 
as ten sheep — 40 lbs. per quarter, 14 lbs. of wool — per 
acre ; thus showing what may be gained by reclaiming 
land from the sea or tidal river margin, which would 
otherwise have remained useless and almost wholly 
unproductive, save here and there patches of "salt- 
ings,*' with their coarse herbage. 

In concluding our remarks on the general work of 
the farm as regards cultivation and land management, 
we deem it advisable to oflfor a sentence or two on the 
important subject of the sowing of seed. It is a matter 
of considerable surprise to many who, for the first time, 
have begun to study the subject, to find that so little, 
practically, is settled as regards the details of this most 
important work, and how little, apparently, is known 
with reference to its theory. No doubt those acquainted 
with the practical literature of the last score of years 
or thereabouts, have seen a great many paragraphs on 
thick sowing and thin sowing ; but if all these were 
collected together it would be seen, to the surprise of 
many who may have thus "read the records,'^ that the 
whole was very much of a repetition, like the farmer's 
orders to his man, who asked — and the brief story is 
apropos to the subject — how much seed he was to sow 
this time, replied, " Oh ! the same over again." And 
the truth is that, as regards the science of sowing, we^ 
have made little or noadvance. We have been talking 
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and writing about it in a weary circle of very large 
dimensions, no doubt, but, like all circles, perpetually 
retumiQg to the same point. We have, as yet, had 
the subject treated empirically, and when it will be so 
scientifically it is hard to say. Our Societies will not 
move in the matter, and to do justice to the work it 
demands cannot be fairly asked from any single indi- 
vidual. All honour, however, to those who have done 
what has been done with it, and in this the name of 
one (Mechi) honourable in the history of agriculture 
will come up to the minds of most who know what 
that history has been during the last twenty years. 

Hitherto the subject has been discussed simply from 
two points of view, the thick and the thin systems of 
sowing ; but, as we have above hinted at, what are the 
degrees of these which ought to be adopted has not yet 
been decided — that is, supposing the thin system is the 
right one, how thin has not yet been settled so as to meet 
the practical requirements of the farm or garden. We 
believe, at the same time, that experience and research 
would show that no one nde would apply to all cases ; 
for it is a point too frequently forgot, that in dealing 
with the practice of agriculture we have to work with 
elements of an exceedingly imcertain and varying cha- 
racter : uncertain, inasmuch as we do not know what 
effect a certain soil will produce upon certain substances 
placed under its influence; varying, because we find 
that the results of one season are not those of another, 
oven where every step of the process gone through and 
all the materials used are identical. Nothing, indeed, 
is so marked as these characteristics of farm practice, 
as all those know who are acquainted with it. Climate, 
also, and the characteristics of seasons, come into play, 
and introduce other elements of difficulty and imceif 
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tainty to deal with. We repeat, therefore, that an 
extended range of scientifically carried out experiments 
as to sowing would give us no one rule which would be 
applicable to all circumstances of soil, locality, and 
climate ; but they would give us this great advantage 
— we should be able to hit upon a fair average rule 
for each particular circumstance or class of circum- 
stances, and we should, moreover, also gain a know- 
ledge of many facts which we are at present quite 
ignorant of, and which would lead, we incline to think, 
to much that would bear upon other points of farm 
practice, for all its details are more or less linked or 
connected together. 

We have no hesitation in saying that one point 
would be made very clear, that thick sowing carried to 
the exremity to which it^^is carried in the great major- 
ity of cases is utterly wrong in theory as it is in prac- 
tice. What little we do know shows us that this very 
thick sowing is not merely the throwing away of seed 
unnecessarily, but that it hinders the good and the 
healthy growth of the plants. It would be worth while 
for any one who doubts us, to look at a seed-bed, say 
that of cabbage, as generally treated, where the seed is 
put in by scores, where " fives,*' or " units " even, would 
be the correct thing to do ; and after the plants arc 
fairly up the lesson learned will be all the more strik- 
ing if, from some cause or another, the seed has not 
all germinated, thus giving at certain points patches of 
thin plants with their results. 

The condition of the soil in which the seed is deposited 
exercises also a very important influence upon the ger- 
mination of the seed and the after healthy growth of 
the plants. To sow seed in a wet soil is literally throw- 
ing a large proportion of it away, or to form what may 
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bo called a series of seed dung-heaps ; for the fact is that 
under such circumstances the seed, as a rule, does not 
germinate, but rot. The soil should then be thoroughly 
drained, so as to be in good condition ; that is, in a 
moistish or dampish state, but easily separated into a 
fine tilth or series of particles. Connected with, or 
indeed forming part of, the subject of sowing thick or 
thin is the distance which the seed should be sown at 
if in drills, which we may say is now the accepted way 
in which'to sow seed, and another point is the quantity 
of seed in the drills. But, as before said, we know 
nothing definitely on these points, or indeed on the 
whole subject; we are at present but groping in the 
dark ; we surely will come to the light some day in 
these times so boasted of as being very scientific. The 
following is a risumi of what may be called the average 
practice of sowing of seed for farm produce. The first 
figures after the name indicate the quantity, the second 
the distance apart in the drills (this is not given in all 
instances), and the third the general period or season 
of the year at which the seed is sown. Wheat, 5 to 7 
pecks, sometimes as much as 8, per acre ; 6 to 9 inches ; 
winter, October and November; spring, up to April. 
Barley f 3 bushels per acre ; 6 to 9 inches ; March and 
April. Oats, 2i to 3 bushels per acre ; 6 to 9 inches ; 
February and March. Bye, 8 to 4 bushels, broadcast 
sown generally; if in drills, 9 inches ; autumnal sowing. 
Flax, if for seed (linseed of commerce), 1^ bushels per 
acre ; if for fibre (manufacture of linen,) 2i to 3i bushels ; 
6 to 9 inches if in drills ; spring, March and April. 
Winter beam, 2 bushels per acre ; 18 to 24 inches in 
drills ; October. Spring beans, 2 to 4 bushels per acre ; 
18 to 24 inches ; February and March. Pease, 2 to 3 
bushels in drills 4 to 6 broadcast; in drills 12 to 1^ 
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up to 20 inches ; March and April for spring, and latter 
end of October for winter varieties. Vetches (for green 
food), 3 bushels per acre; 12 inches in drills; end of 
September and up to end of October for winter, March 
to June'in spring ; crops or sowings to be in succession 
during these periods. Turnips, 4 lbs. per acre, in drills ; 
18 inches between the drills ; when singled out, 10 to 
12 inches between the roots ; from middle of May to 
end of June for swedes ; for white turnips, June. Man- 
gold'Wurtzel, 4 to 7 lbs. per acre ; 18 to 20 inches ; mid- 
dle of April ; if dibbled, the holes 12 inches apart ; if 
sown along the drills, the plants singled out to be the 
same distance . apart. Kohl rabi, if drilled, 4 lbs. per 
acre ; if sown to be singled and transplanted, 1 lb. to 
the acre ; 27 inches between the drills ; when singled 
out in the drills the plants to be 16 to 18 inches apart ; 
if transplanted from seed-beds 24 inches apart. Cab- 
bage, sown to transplant, 1 lb. to the acre ; distance of 
drills 27 inches in light up to 42 to 48 inches in very 
heavy soils ; distance between plants transplanted, 2 feet ; 
March. Carrots, 6 to 8 lbs. per acre ; 10 to 16 inches 
in drills ; 8 to 12 inches between the singled plants ; 
March and April. Potatoes, end of March beginning 
of April to plant the " sets ; '* width of drills 12 inches ; 
distance between the sets 14. Ryegrass, 2 J, Italian do. 
3 bushels to the acre; spring and autumn. Clover, 
12 lbs. to the acre, Trefolium incamatum, 24 lbs. 
Sainfoin, 4 bushels, sown down with a cereal crop. 
Clover is sown generally with the barley crop. 



The Live Stock of tlce Farm, 

Of the general work of the farm there is none which 
yields in importance to that connected with the manage- 
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mont of stock, whether viewed as producers of meat or 
of manure. It will be necessary, therefore, to glance as 
briefly yet as completely as may be at its leading 
principles and points of practice. 

And first, as to the breed of the stock to be reared 
for market. Whatever be the one chosen — and the 
choice will be dependent upon circumstances of locality, 
climate, and mode of farming adopted — if success be 
desired, the animals selected should be the best of their 
kind. It is quite unnecessary to dilate at all upon this 
point, for if the farmer be not already convinced of its 
supreme importance, and indeed its obviously common- 
sense value, nothing we might say could possibly change 
his views. There is one point which, however, even 
those who know that the best chances of success rest in 
the selection of the best breeds, are apt to overlook, 
and which, indeed, has only had of late the importance 
attached to it which it deserves from the ravages which 
disease has been making in home flocks and herds, by 
the importation, so to say, into farms of diseased or 
infected animals. The point we refer to is this, that 
the farmer, in place of going into open market to pur- 
chase, will find the plan in the long run infinitely 
preferable to breed his own stock. Commencing with 
animals of the best breeds, and by prudent and careful 
look out, he will find this not to be such an expensive 
proceeding as some make it out and indeed find it out to 
be. The animals which he rears he knows will be good 
and sound in constitution, and he will also save himself 
the chances of loss by bringing on to his farm animals 
which for anything he knows may be diseased. Of 
late what may be called a new phase of farming has 
sprung up, in which the farmer purchases in open 
market or at country fair his stock, young or in poor 
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conditioiii and fattens them up for the market^ either 
selling them himself or sending them to one of the 
many live-stock auction-marts so numerously spread 
all over the kingdom. This is not farming, in the 
highest and best sense of the term ; it partakes too 
much of the trading system to be so, and is far removed 
from the true professional practice of breeding, rearing, 
and fattening stock — a practice which brings with it 
not merely the highest profit, because it has the ele- 
ments of the highest security, but a pleasure which 
makes it one of the real attractions of a country life. 
It was^ and is^ the practice of those who have done so 
much to raise the reputation of British farmers as the 
first breeders of the finest stock in the market and 
which bring purchasers from all parts of the world 
ready to pay the highest prices. In a word, the prac- 
tice enables the farmer to know what he is about, with 
what elements in his business he is dealing, so that he 
can with some certainty predicate the ultimate results. 
The trading system, on the contrary, is, firom its very 
nature, uncertain, and no true business man willingly 
likes to deal with uncertainty. His business is to begin 
with the best materials to operate upon, do his best to 
make the most of those, and then sell them to thg 
greatest advantage. These few sentences will not have 
been written in vain, nor the time in reading them thrown 
away, if they tend even in but slight degree to stop a 
practice which has been growing of late years at a too 
great rate, and one which we believe has been, and is, 
the means of introducing, and therefore spreading, dis- 
ease where it would not otherwise exist, as well as 
lowering the hitherto high standard of British stock 
breeding, rearing, and feeding. 
Ik The stock, then, being of the best with which the 
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farmer is provided, his attention must be given to the 
way in which that can be best, most economicaUy, and 
most quickly brought into that condition ready for sale, 
and which, when sold, will bring the highest price. In 
doing this, the exercise of the highest skill and the 
most prudent forethought is demanded in the arrange- 
ments for the shelter of the stock, the cultivation of 
the farm so as to raise produce for their keep, or^in its 
purchase, and in the general care of the stock them- 
selves, so that they bo maintained in good health and 
condition^ and thus yield the maximum return for the 
minimum of time, care, and food bestowed upon them. 
Glancing briefly at these points, let us first consider 
the buildings in which the animals are to be housed. 
This department is one of the highest importance^ for 
it is obvious that one may provide them the best food, 
and givo it them not only with unstinted hand, but in the 
most judicious way, and yet if one keeps his stock in 
buildings so arranged and constructed that they are of 
necessity placed in conditions which will keep them 
low, depressed, .and in an unhealthy condition, they 
cannot possibly pay, in the highest sense of the term. 
We, in another part of this volume, give some details as 
.to the arrangement and construction of the necessary 
buildings ; what we have now to concern ourselves with 
is what may bo called their general management. The 
best buildings may be put down, but if they are not 
maintained in the best way loss is sure to be the result. 
The oxaminination of a large number of farm build- 
ings throughout the country has impressed us very 
strongly with the conviction that farm servants require 
to be educated as to the value of order, cleanliness, and 
regularity ; and further, that the masters do not insist 
so much and so sternly as they ought to do on the grer^ 
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value of these^ and that they must be carried out as 
part of their work. Where irregularity is, there is 
always, as a rule, a loss of time, and time is money. 
Now the work of the farm should be laid down so that 
every step, so to say, of it should follow in due order the 
preceding, and all conduce to one great end — the doing 
of as much work as possible in the least space of time, 
always, however, involving this great principle, that 
hurried work half done is not work done in the proper 
sense of the term. Some men, for example, in the 
cleaning out of the buildings and in the feeding of the 
stock, are always in a hurry; but they are always 
behind time with their work, and that work is gene- 
rally badly done. We have known some men feed 
and clean twice the number of cattle that another man 
could do, and yet have time to spare, the difference 
arising from regularity in the one case and the reverse 
of it in the other. Now a word of advice from the 
master may often set the man who is iiTegular right, 
for it often happens that a man goes wrong, not from 
the want of will to do right, but from ignorance as to 
how to do it. Regularity in feeding is of the utmost 
importance to the well-being of the stock ; they come 
soon to know the periods at which they should get 
their food, and if that be not supplied at those periods 
they get restless and excited, and all know how bad an 
effect that condition has upon them. The same remark 
applies, although in a diflferent direction, to the keeping 
of the houses, the animals, and the vessels in which 
their food is prepared and given, thoroughly clean. The 
way in which these are kept in many instances is a 
disgrace to those connected with the farms. It would 
be well if those who are careless in such matters could 
^av0 some faint « conception even of the bad influence 
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which uncleanliness has upon the health of the animals. 
Take, for example, the functions of the skin. If these 
are not allowed to have free exercise, the animal cannot 
possibly bo in good health, at least cannot be got into 
and kept in the best " condition,'^ as it is technically 
termed ; and those functions cannot be exercised where 
the hide of the animal is covered here and there with 
hardened patches of dung, and the whole surface of 
the skin covered with dust and the accumulation of 
months of neglect. Much as the time might be grudged 
by some masters, and much as the labour would be 
grumbled at by the majority of men, we have no hesi- 
tation in saying that time and labour given every day 
to the careful and thorough wiping down with dry 
straw, followed by judicious curry-combing, would be 
amply repaid by the improved condition of the animals. 
And as much of the dirt which accumulates upon the 
hide or the coat of cattle is caused by the dirty condition 
of the stalls, &c., these should be kept scrupulously clean. 
The general, we may say the universal, custom of bed- 
ding with long straw is by no means the most econo- 
mical which could be adopted ; neither is it that which 
conduces most to the cleanliness of the stalls and the 
cattle. The plan of bedding on cut straw or chaff 
commends itself much more to what might be called 
common-sense notions, and, if once tried, will never 
bo given up for the older plan of using long straw. 
The droppings, solid, of the animals can be at once 
removed when short straw or chaff is used, and the 
minimum quantity of these be at the same time lifted 
and removed; whereas, when long straw is used, as 
every one knows who has practical experience in the 
bedding of stock, in removing the droppings, the long 
straw has to be pulled out in a long straggling hea^;^ ' 
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and perhaps the animal is lyiiig on part of it, bo that 
it cannot be removed wholly, and the result is simply 
making the stall floor frequently dirtier than it was 
before. Then, again, there is another advantage in the 
use of short straw or chaff: the manure made from it is 
made quicker, and it is " short " from the very first. 
In view of the inconveniences of long straw for bed- 
ding, sawdust is now used by many feeders, and tanner's 
bark is recommended by some. The worst of the latter 
is the smell it possesses, and as to both, they possess 
this disadvantage, that they do not decompose very 
quickly in the manure heap. 

If regularity in feeding and in cleaning be attended 
to, this wiU in large measure bring about the " order" 
upon which we have insisted in which everything 
abouffarm buildings should be kept. " Aplace for every- 
thing and everything in its place," is a motto for every 
farm building, and one the full spirit of which should 
be carried out. Some farmers have a set of " rules " 
for the work of the various departments — stables, cattle, 
horses, dung, &c. — ^printed and hung up, so that they 
can be read by all. The plan is a good one, but like 
many another good plans it is often broken through 
from want of firmness on the part of the foreman or 
master, or from lack of attention on the part of the 
latter. " A master's eyes are worth a hundred pair of 
hands," true in every establishment, is nowhere truer 
than on a f^rm. But where work is insisted upon to 
be done, the work should not be excessive. Farm 
work, even in its easiest departments, is hard work, 
and cannot be carried to excess without grievous pain 
and injury to the workpeople. On too many farms 
the hours of labour are far too long. We have before 
uei the rules of one "model farni," in which the work 
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to bo dono takes up fifteen hours each day. This for 
SIX days, with some hours' work on the Sunday, is 
labour against which wo need not wondor that mon 
strike. It is a penny wise and pound foolish system 
to over- work people ; more paying work is got out of 
thom when they have comparatively easy work to do 
than when the work is excessive. The true direction 
and management of labour is not the least important 
department of the farm economy, and is far less thought 
of as a rule than its importance demands. More money 
is lost by lack of attention than many have any idea of. 

By breeding his own stock, as already alluded to, 
the farmer will be pretty certain that the animals will 
bo healthy, and that he will be secure from disease, 
that is, so far at least as imported unhealthiness is con- 
corned. And knowing his stock, so to say, from their 
infancy, and gradually watching their progress to 
maturity, he will be able to form a fair estimate of their 
peculiarities^ and from thence of their value either as 
fattening cattle or as dairy cows. He will thus in pro- 
cess of time be in the possession of herds and flocks of 
farm stock in every way suited to the locality, climate, 
and other characteristics of his farm ; and taking care 
to select the best animals, and always breeding from 
those, he may, should he care so to increase or extend 
his business, take the position of a breeder of first- 
class stock, than which nothing, as things at present 
go, is pecuniarily more satisfactory. 

In selecting animals to breed from, no matter of 
what class or for what purpose intended, there is one 
point which should always be attended to and if possible 
secured'; that is, "roominess," if the term may be 
allowed, and it may be so, for it exactly expresses what 
is meant — roominessi we say, in that part of the struc- 
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ture of the animal in which all the vital organs find 
their seat. This attribute wiU generally be attended 
with what is required — ^large capacious stomach, free 
expanded lungs, large heart and liver. These are what 
may be called the working parts of the living machine ; 
and if they have room to work freely in, all the secre- 
tions and active functions will go on freely also and 
work harmoniously together. However excellent may 
be other " points " of the animal, if this roominess — 
shown by large round barrel, wide-expanded front or 
bosom — ^be awanting, the animal will not give the first 
results as a breeder of the best kinds. Another feature — 
and it is one which will be very easily known or per- 
ceived — vindicating in a general way a good animal, is 
the uniformity of its outline. All sudden breaks in this 
are indications of defects, or, as the labourer graphi- 
cally put it, all "hills and hollows are bad things 
in a beast." The various parts of the frame, indicated 
in them by the fiesh which it carries, should in a good 
animal blend gently and imperceptibly into each other, 
so that it will be a difficult thing to point out where 
one begins and the other ends. Those two are what 
may be called the leading features in a beast, and should 
be the first things looked to in selecting those which are 
to be retained for breeding purposes. There are other 
points of excellence which should not be neglected, but 
as those are details — and, indeed, in many instances owe 
their origin to the above leading features, or are greatly 
influenced by them — they will be found fully explained 
elsewhere. We are at present dealing only with general 
features of management, or epitomising them for readier 
reference. 

In selecting the breed, not only must the locality of 
the farm; its climate, &c., be considered, but the mode 
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by which it is proposed to rear the animals must be 
considered^ so that their peculiarities will fit in, so to 
say, with the system of rearing. Much cannot, need not, 
be hero said upon this point ; what its chief feature is is 
indicated sufficiently by one remark, namely, that it 
would be bad management to select for the quiet repose 
and confinement of the stall or box-feeding^ system 
animals such as the West Highland, or any of the 
upland breeds, which are naturally restless in their 
habits, and disposed to free roaming rather than to 
quiet restraint. Much of the good results of feeding 
depends upon the adaptation of its details to the habits 
and peculiarities of the animals to be fed. This may 
appear to be a small and unimportant point, but it is at 
least one of those little things which go far to make up 
the sum of the perfect success of a system. 

These remarks apply generally to nearly the whole of 
the animals constituting or making up what is called 
the live stock of the farm, the object of the breeding 
and rearing of which is the production of meat, and, in 
the case of sheep, the double object of meat and wool — 
the only exception being the horse, which is obviously 
bred and reared for working, not for meat-producing 
purposes. 

The details connected with the breeding, rearing, and 
feeding of the various classes of stock constitute a de- 
partment which, from the number of points to be con- 
sidered, render it one which of necessity involves the 
giving of much space, so much that a special volume is 
devoted to them in this series, to which the reader is 
here referred. All that the plan of the present volume 
admits of, is simply to glance at the leading points 
which should be alluded to, in order to derive the 
greatest amount of profit from the various animals. 
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and so to manage them that they will contribute the 
maximimi effect to the general improvement of the 
estate. 

It is scarcely necessary to say, or rather it ought 
not to be necessary to say, that the buildings of the \ 
farm designed for the housing of the live stock should 
be designed so as to afford not only the maximum of 
health and comfort to the animals and of ease in work- 
ing or attending upon them, but that their fittings and 
general construction should be of the highest order. 
The pastures devoted to the outdoor feeding of the stock 
should also be of the highest class, not only as regards 
the kind and condition of the grasses which they yield, 
but in their convenient setting-out, size, and proximity 
to the buildings, "We have already pointed out the 
importance of a change of " bite," to secure which, 
attention must be paid to the laying-out of the pasture 
fields. To ensure a good supply of hay, the meadow 
land will also demand the best cares of the farmer. 
And in order to have a supply of green cut food, not 
merely to supplement or make up the deficiencies of 
other food in times of scarcity, when one or other of 
the usual crops may fail in quality or quantity, but to 
give a change of food, care should be taken to provide 
on the arable parts of the farm sufficient breadth of 
land for the cultivation of forage crops, such as rye, 
vetches, &c., &c. To provide for the store cattle, which, 
as we have elsewhere stated, perhaps tax the skiU as 
they certainly do the patience of the farmer more than 
any other class of stock, as well as for the geneial 
stock, forethought will be demanded, as to the store 
of roots and of straw for autumn, winter, and spring 
Iceep. The quality of the water supplied to stock should 
also be regularly attended to, ixiA^^i^Ti^^wjcvm^i^ 
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housed, the utmost degree of care requires to be exer- 
cised in the keeping of every part of the buildings 
scrupulously clean, the vessels in which food is supplied 
equally so, and not less — although this is too often 
neglected — in the bodily cleanliness of the animals them- 
selves. A point of essential importance is the regu- 
larity with which the food is supplied to the animals ; 
irregular feeding not only brings about and confirms a 
lazy, "happy-go-lucky'* style of attending to the wants 
of the animals, inclusive of a loss of much valuable time 
on the part of the servants, but the animals themselves 
rapidly deteriorate under the system, which should never 
be, nor is, tolerated on a well-ordered farm-steading. 
On a subject so varied, and abounding in so many and 
such minute details of management, all of which are of 
vital importance, it is a matter of exceeding difiiculty 
to treat it in a work like the present, where the limits 
of space are so very confined, even in the very briefest 
of brief fashions, so as to give hints as to what should 
bo done and what ought to bo avoided, but what wo 
Imvo given will, we trust, be useful, if in no other way 
tban us '* hinting at hints." 



CHAPTER VI. 

IMPROVEMENT OF EXHAUSTED OR NEGLECTED 

PROPERTY. 

General Points to be considered in the Improverrient 

of Property. 

Where an estate has been allowed through a variety 
of circumstances — some of which will at once suggest 
themselves to the reader — ^to be thoroughly worked out, 
and to have nearly all its departments in a condition 
the very reverse of a well-managed property, it will 
be a fortunate circumstance for those who are after- 
wards to inherit it, by right of descent or by pur- 
chase, as the case may be, that '^something should 
happen" which will permit of its falling into the 
hands of those who will be inclined to do justice to it, 
and have it brought up to the present standard of 
modern farming and estate management. Some of our 
readers new to the subject may be surprised to learn 
that in our country there should be any estates in the 
condition we have here hinted at ; but to those whose 
duties take them much amongst farms, &c., &c., the 
statement will be no new thing, nor will it create sur- 
prise; indeed, a very eminent public personage, who 
knows the subject well, has stated that, taking the 
farms of Great Britain all round, by a higher style 
of cultivation and general management their produc- 
tive powers could be increased fifty per cent. This, 
however, like such broad statements generally, must be 
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taken with a reservation ; but its main principle is cor- 
rect ; and it will indicate to the student that, consider* 
ing the largo number of estates and home farms splen^ 
didly managed and cultivated, the number of those in 
the opposite category, with a hint at which we opened 
this section, must be very great. 

In commencing the work of improvement of an 
estate, the proprietor, if a wise man, will ascertain 
before taking any other steps how much money will be 
required to do justice to the improvement ; and if ho 
finds that he has not sufficient to apply this to tho 
whole area of his estate, he will bo wise in appropriat- 
ing the amount he can spare to improving thoroughly 
a small part, rather than spend it by only half— or, per- 
haps, in loss proportion than this — improving tho whole. 
To nothing is the axiom, " If a thing is worth doing at 
all it is worth doing thoroughly well," so applicable 
as to tho soil— an axiom too often forgot both by 
proprietors and farmers, and which largely accounts 
for that deterioration of estates now under considera- 
tion. 

But in order to " be sure of the ground he is tread- 
ing upon," the proprietor should be careful to see, first, 
what is necessary to be done to improve the estate tho- 
roughly ; and, secondly, that the estimate of the cost 
of doing this is a sound one. Any one, to use a popular 
expression, is supposed to be able to value a property, 
although he may not be considered at all as an autho- 
rity on points connected with its improvement. Now 
in this, as in other things, the dearest and best advice 
which can be got at the first will be the cheapest at the 
end. There are many first-rate valuers in the kingdom 
who are also good practical farmers. From this class 
let the proprietor choose his adviser, and having made 
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his choice, let him not interfere in the slighest degree 
with the work of the gentleman whom he has selected 
for the important work. This we are sure every right- 
minded proprietor will perceive is but only a fair 
course of conduct. The choice being left to himself, 
it is presumed that in making it he has satisfied him- 
self as to the competency of the party selected. This is 
a fair presumption, and being so, it is in one sense 
paying but a poor compliment to himself should 
he afterwards interfere— an interference which can 
only be justified on the supposition that his choice has 
been defective. On the other hand, it is no less his 
interest than assuredly it is his highest duty, that 
the Valuer should do his very best, and spare no 
pains to give a thoroughly honest and conscientious 
report on the whole subject of the improvements he 
would recommend for the estate, with a carefully drawn- 
up estimate of their cost. 

To do this even on a small estate involves no small 
amount of personal labour, anxious thought, and con- 
scientious care ; but where it is large, and its charac* 
teristics are varied and more or less valuable, to pro- 
perly report upon it will involve the outlay of much 
time. It is but right that the proprietor should remem- 
ber this, although it must be confessed ho will be apt to 
forget or overlook it if he judges of the amount of time 
and labour necessary to do the work by the standard set 
by some who entitle themselves land valuers, and who 
deem their work done by a hasty scamper — perhaps done 
nearly all on horseback — along the roads and lanes and 
through the fields of the estate, followed up by a brief 
report and an estimate in " stump " sums. True inspec- 
tion of an estate is a vastly different thing from this, and, 
as stated above, requires mwch time, and which, there- 
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foro, the proprietor should be glad to pay for. Indeed, 
the more fully details are given, and the more minute 
the particulars on all points, the more fully should he 
be satisfied with the work of the gentleman whom he 
may consider himself fortunate in having engaged to 
do it, and that he is getting his money's worth. It is 
difficult to over-estimate the value of such a report ; 
for it will be useful for a long time, details as to prices, 
&c., only altering, but the principles upon which the 
improvements recommended are based, will remain for 
future reference. 

Special Surveys, 

After making a general, but yet a careful, survey of 
the estate as a whole, noting the particulars as detailed 
in the first section, the special survey will follow. Much 
of the value of this, and of the economy of time devoted, 
will depend upon the ability of the reporter or agri- 
cultural engineer, some having an intuitive gift or knack 
of hitting at once upon a method of taking the requisite 
observations, and of presenting them in such a way that 
the minimum of time and of knowledge to grasp the 
details will be demanded on the part of the proprietor, 
or his agent, to whom the report is presented ; while 
others, again, in place of going in this direct style 
about .the work, proceed in a roundabout method, and 
present their observations and recommendations in such 
a confused way, that it is a matter frequently of extreme 
difficulty to take in what is presented without much 
laborious examination and study. In this matter, as in 
everything else, and more especially when, as now, 
there are so many details to be noted and reported 
upon, " system " is everything. 

In carrying out a systematic survey, the reporter 
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will be greatly aided by carefully studying the. plan of 
the estate as a whole, and comparing this with his notes 
taken on making the general survey, noticed in a pre- 
vious paragraph. This plan the proprietor will, or 
should, have^ but, failing this, or if it is not carefully 
plotted or mapped, and to a sufficiently large scale, 
the reporter can fall back upon the Ordnance piaps, 
which are perfect marvels of minute delineation of every 
object on the estate, executed with the most painstaking 
care and in the highest style of engraving. 

Following out the system, it will conduce much to 
the clearness which we have already alluded to, if the 
survey is made starting from a central point of the 
estate — ^which will be the "home farm'' — ^woi:king 
gradually roimd and outwards from this point till the 
outer boundary is reached. An examination of the 
map may probably show that a series of figures, so to say, 
of fairly defined and accurate form, may be described in 
imaginary lines, either as circles, rectangles, or squares, 
with, of course, breaks here and there. If this is the 
case, .a series of " zones," so to call them, may be ob- 
tained, each of which will embrace so many farms. These 
being numbered^ and the farms indicated in each zone 
by name, the survey and consequent report will be 
thus made capable of being examined, and read with 
the minimum of time and labour, and each farm, lettered 
and named, will be registered, so to call it, in such a 
way that it can be referred to at once. 

The plan or system, then, being decided upon, the 
reporter will proceed to examine each farm, taking it 
first as a whole and then in detail as to each separate 
field. The points to be noted and reported upon will 
be those upon which we have written more or less 
fully in the preceding chapters — such as laying out of 
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and form and dimensions of the fields, roads, fences, 
buildings, drainage, rotation of crops, soil, manuring, 
&c., &c. Upon all these the reporter will state concisely 
and clearly his opinion as to their condition, with such 
suggestions for their improvement as he may consider 
necessary, with estimates of the cost of these, allowing 
in the estimates a certain percentage, say 10 per cent., 
for contingencies which are likely fo arise in carrying 
out the works. The acreage of all the farms ought 
to be given, and the conditions on which they are let, 
and the rental they bring in at the time of reporting 
stated, with such suggestions as to alterations in any 
one or both of those two latter points named. The 
condition of the buildings, the extent of their accom- 
modation, the state of the roads, fences, gates, river 
banks, sea-walling, irrigation works, reservoirs, wells 
and ponds, &c., will then be most carefully examined 
and reported upon, with such alterations or improve- 
ments as suggest themselves concisely named, and an 
estimate in detail of the probable cost of those. The 
plantations, lime-quarries, sand-pits, marl or clay beds, 
&c., will next be taken up, and in like manner treated 
of in the report* and estimate. The shootings and 
fishings of the estate will next be gone into, reported 
upon, and suggestions made by which the revenue 
from them may be increased. Having thus taken 
in mass and in detail those parts of the estate which, 
however exhausted or neglected, bring in directly 
revenue greater or less, as the case may be, and which 
will be alluded to and reported upon, the next duty 
of the engineer or valuer will be to take up those 
parts, if any, of the estate which are lying unproduc- 
tive, carefully and minutely examining them in all their 
aspects and points, in order to ascertain whether by 
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judicious management they can be made productive, and 
a source of increased and increasing revenue to the 
estate. Those parts, as the reader will no doubt con- 
jecture, will be the waste lands of the estate, classed 
under the heads as given in various section^ in a pre- 
ceding chapter — the lands which lie on the sea margins, 
banks of tidal and inland rivers, bogs, marshes^ and 
common lands. Should any part of the estate lie near 
a town the sewage of which waits for utilization, the 
reporter will carefully examine the pros and c<ym of 
the question as to whether it can be used with advan- 
tage for the irrigation of any part m the near vicinity 
of the outfall. In short, the reporter will be careful to 
note every point by which improvements can be carried 
out, so that the maximum of revenue will be returned 
to the proprietor for the minimum outlay of cost, and 
of the period of time at the expiry of which -the in- 
vested capital will be returned or reclaimed. 

From what we have said in this the concluding 
chapter and in the preceding chapter of our work, the 
limits of which have compelled us to write in briefest, 
baldest fashion, the student and reader will perceive 
that the management and improvement of landed pro- 
perty involve the exercise of a high degree of scientific 
and professional skill, and the possession of business 
tact, zeal, and energy of no common kind. That the 
application of these, on a scale much more extended 
than has yet been witnessed in the agricultural history 
of our country, would add largely to its productive 
capabilities, admits of no manner of doubt ; nor would 
this be the less valuable to those who have the good 
fortune to be the possessors of landed property. 

Although the improvement of the estate as a whole 
be decided upon, if, according to the report, the work 
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required to be done is not concentrated chiefly at 
one part, but is spread over many places, it does not 
follow that the whole points are to be begun at once 
and finished right off. Apart from other circumstances, 
proprietors, however anxious to have their property 
improved, scarcely like to pay large sums for an exten- 
sive body of workmen during a short period ; unlike the 
nabob in the story, who, standing at his front door and 
observing some of his departing guests waiting as if 
for the carriage to come up, called out lustily to his 
servants to "bring up some more carriages," every 
proprietor is not ready to call, " Put on a great many 
more men and get the Work finished quickly." The 
work will be better done in detail, those parts being 
taken up the first which the report points out as being 
the most pressing, such as repairs to sea-walls, &c., &c., 
which threaten damage if not at once attended to, or some 
work which can best or only be done at a special season. 
And it will be as well, if possible, to arrange the work 
which has to be done in winter so that it be near the 
workmen^s homes, and obviate their long walking in 
severe weather. Beginning at the centre, and gra- 
dually working out towards the boundary, each piece of 
work will be done well, and the great advantage will 
be obtained of having the gang of workmen always 
under the supervision of the same overseer. A good 
deal will be saved in time and money if this overseer 
be one capable of managing workmen well^ and, if so, 
understanding the laying out of and the proceeding 
with the work, so that the minimum of hands will give 
the maximum of work. By attention to this we have 
seen the same work done with one-half the number of 
men previously employed where the principle was 
neglected or overlooked. The proper organization of 

M 2 
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working gangs is a great point to aim at. By thus 
taking up the improvements in detail they will be 
better done, and there will not be such a heavy drain 
upon the exchequer of the estate as would other- 
wise be the case if a different system were adopted. 
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Cultivation of land reclaimed from 

the sea and from tidal rivers, 

220 
Culture, deep, of the soil, 178 

Deep culture of the soil, 173 

Deep drainag|e, 171 

Deep ploughing, 173 

Dulph, explanation of, 220 

Different kinds of farming prac- 
tised, 32 

Drainage, 169 

Drainage, deep 171 

Drainage of irrigated lands, 1 39 

Duke of Sutherland's property, 
reclamation works on, 207 

Duties and position of the land- 
lord, 62 

Duties and position of the various 
parties on an estate, as agent, 
oailiff, tenants, and labourers, 
66—74 

Embankments for enclosed lands 

on sea margins, 126 
Enclosed lands on sea margins, 

embankments for, 126 
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Enclosed lands on sea marginsi 

best soils for, 122 
Estate, general work of the, 83 
Estate, kinds of, character of the, 5 
Estate, parties on the, position 

and duties of the various, as 

agent, bailiff, tenants, and 

labourers, 66 — 74 
Estate, value of woods on, 6 
Estate, water privilep^es of the, 6 
Extent of small holdings, 39 
Jlxtent or size of feums, 19 

Fallow working, 196 

Fallows, working of, 196 

Farm buildings, various points 
connected with the arrange- 
ment and construction of, 97 — 
106 

Farm buildings, plans of, 102 

Farm house, &e, 106 

Farm leases, 74 — 78 

Farming, different kinds o^ prac- 
tised, 32 

Farms, accommodation roads to, 4 

Farms, allotment of waste lands 
to, 60 

Farms, extent or size of, 19 

Farms, large and small, con- 
siderations connected there- 
with, 20—26 

Farms, " led," 31 

Farm, the "Home," and its 
management, 27 

Farm, l£e Uve stock of the, 226 

Farms, the most convenient size 
of, 62 

Farmyard manure and compost 
heaps, 179 

Features, local, of the land, flat, 
hilly, &c., 8. 

Fence, "quickset,'* or hedge, 
setting out of, 163 

Fences, in relation to form of 
fields, 157 

Fences in relation to rivers, &c., 
160 

Fences, varieties of, 151 

Fences, sunk, 166 

Fields, fences in relation to form 
of, 167 
Fields, ploughing of, 45 



Fields, roads and streams affect- 
ing form of, 65 
Fields, size and form of, 41 — 52 
Fields, size of pasture, 54 
Form and size Of fields, 41 — 52 
Form, best, for quickset hedges, 

165 
Form of fields, fences in relation 

to, 157 
Form of fields, roads and streams 

affecting, 55 
Fowler*s system of deep plough- 
ing, 173 
Furrows, position of, 47 

Gktme, lease, and tenant-right 
questions as affecting letting 
value of land, 10 — 11 

Gates, 93—97 

General work of the estate, 83 

Grass lands, management of, 190 

Heathy sandy wastes, reclama- 
tion of, 206 
Heavy lands, rotation for, 197 
Hedge or " quickset " fence, set- 
ting out of, 163 
Hedges, "quickset," best form of, 

165 
Hilly land, irrigation on, 133 
Holdings, Agricultural, Act, 79 
Holdings, small, extent of, 39 
" Home " farm, the, and its 

management, 27 
Homestead," relation of roads, 

to, 69. 
House, farm, the, 106 
Husbandry,altemate, system, 177. 

Improvement of neglected re- 
claimed land, 218 

Improvement of property, general 
points to be considered in the, 
238 

Improvements in the property, 
modes of carrying out, 245 

Improvement of the property, 
reports upon, 242 

Irrigated lands, drainage of, 139 

Irrigation, catch- water system of, 
133 

Itxigation on hilly land, 133 
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Irrigation, ridge and farrow sys- 
tem of, 135 
Irrigation, soils suitable for, 137 

Kinds of farmingi dififerent, prac- 
tised, 32 

Labourer, the, 82 
Labourers' cottages, 107 — 110 
Land, classes of, reclaimed from 

tidal rivers, 217 
Land, cultivation of, reclaimed 

from the sea and from tidal 

rivers, 220 
Land, letting value of, as affected 

by the game, lease, and tenant- 
right questions, 10 — 11 
Land, local features of the, flat, 

hilly, &c., &c., 8 
Land reclaimed, improvement 

of neglected, 218 
Land, reclamation of, from the 

sea and from tidal rivers, 216 
Land, warping of, 213 
Landlord, position and duties of 

the, 62 
Lands best adapted for formation 

of water reservoirs, 117 
Lands, enclosed, embankments for, 

on sea margins, 125 
Lands enclosed, on sea margins, 

best soil for, 122 
Lands grass, management of, 190 
Lands heavy, rotation for, 197 
Lands irrigated, drainage of, 139 
Lands of the estate, character 

of, 5 
Lands waste, allotment of, to 

farms, 60 
Lands waste, reclamation and 

cultivation of, 1 99. 
Lands waste, reclamation of, 36 
Large v. small farms, considera- 
tions connected therewith, 20 — 

26 
Laying out and construction of 

roads, 84—93. 
Laying out of plantations, 145 
Leases, farm, 74 — 78 
"Led" farms, 31 
Lime as a manurial agent, 183 
Live stock, breeds of, 227 - 



Live stock, management and 

feeding of, 230 
Live stock of the farm, 226 
Live stock, breeds of, 227 
Live stock, points of, 233 
Local features of the land, flat, 

hilly, &c., 8 
Local peculiarities of the estate, 1 
Locality, selectionof cattle to suit, 

234 

Management of lime in improv- 
ing the land, 183 

Management of live stock, feed- 
ing, &c., 230 

Management of mixed husbandry 
soils, 188 

Management of the '* Home ** 
farm, 27 

Manure, farmyard, and compost, 
heaps, 179 

Manurial agent, lime as, 183 

Markets, means of transit to, 3 

Means of transit to markets, 3 

Mixed husbandry soils, inanage- 
ment of, 188 

Mixing of soils, 186 

Mode of carrying out improve- 
ments in the property, 246 

Neglected reclaimed land, im- 
provement of, 218 

Officials on the estate, position 
and duties of the various, as 
agent, bailiff, tenants, and 
labourers, 66 — 74 

Orgtinization of workmen engaged 
in improving the property, 245 

Pasture fields, size of, 54 
Pasturing of cattle, 234 
Peculiarities, local, of the estate, 1 
Piling for river bank works, 131 
Plans of farm buildings for dif- 
ferent systems, 102 
Plantations for shelter, 142 
Plantations, importance and value 

of, 141 
Plantations, laying out of, 145 
Plantations, preparing the soil, 
for, 149 
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Plantations, pniniDg of trees in, 
164 

Plantations, rotation in, 144 

Plantations, thriving of trees in, 
153 

Plantations, soils for, 143 

Planting of trees, 147 

Ploughing, deep, 173 

Plonghinu: of fields, 45 

Points of live stock, 233 

Points to be attended to in report- 
ing on the improvement of the 
property, 242 

Ponds, their i)Osition, and con- 
struction, 111 — 114 

Poor and heavy soils, cultivation 
of, 206 

Position and duties of the land- 
lord, 62 

Position and duties of the various 
parties on an estate, as agent, 
DaiHff, tenants, and labourers, 
66—74 

Position of furrows, 47 

Property, general i)oints to be con- 
sidered in the improvement of, 
238 

Property, improvement in, the 
modes of carrying out, 245 

Property, improvement of the, 
special surveys preparatory to, 
241 

Property, improvement of the, 
reports upon, 242 

Property, special surveys of the, 
preparatory to improvement, 
241 

Protection of muddy banks of 
rivers, 128 

Pruning of trees in plantations, 
154 

Pulverisers of the soil, atmo- 
spheric influences as, 174 

Qualifications of tenants, 69 
"Quickset'* hedges, best form of, 

165 
" Quickset " or hedge fence, set- 
ting out of, 163 

Eeclamation and cultivation of 
boggy land, 209 



Eeclamation and cultivation of 
woody land, brushwood, copse- 
wood, 215 

Eeclamation and cultivation of 
heathy sandy wastes, 205 

Eeclamation and cultivation of 
heavy and poor soils, 206 

Eeclamation and cultivation of 
warping land, 213 

Eeclamition and cultivation of 
waste lands, 199 

Eeclamation and cultivation of 
pure sand, 202 

Eeclamation and cultivation of 
soils by river banks, 200 

Eeclamation and cultivation of 
soils by sea margins, 201 

Eeclamation of land from the 
sea and froin tidal rivers, 
216 

Eeclamation of waste lands, 36 

Eeclamation works on the Duke 
of Sutherland's property, 207 

Eeclaimed land from tidal rivers, 
classes of, 217 

Eepairs of fiemn buildings, 108 — 
110 

Eeports upon the improvement of 
property, 242 

'Eeservoirs for water, various 
points connected with the set- 
ting out and construction of, 
118 

Eeservoirs water, lands best 
adapted for formation of, 117 

Eidge and furrow system of 
irrigation, 135 

Eights tenant, 79 

Eiver banks, reclaiming of land 
from, 200 

Eiver bank works, 127. 

Eivers, &c., fences in relation to, 
160 

Eivers banks of muddy, protec- 
tion of, 128 

Eivers, tidal, reclaiming of land 
from, and from the sea, 216 

Eivers, tidal, cultivation of land 
reclaimed from, and from the 
sea, 220 

Eivers, tidal, classes of land re- 
claimed from, 217 
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Road accommodation, importance 
of, 4 

Roads and streams afifecting form 
of fields, 65 

Roads, lapDg out and construc- 
tion of, 84—93 

Roads, relation of, to ''Home- 
stead," 69 

Rotation in plantations, 144 

Rotation for heavy lands, 197 

Rotations, 177 

Saltings, 220 

Sand pure, reclaiming and culti- 
vation of, 202 
Sea margins, best soils for en- 
closed lands on, 122 
Sea margins, embankments for 

enclosed lands on, 125 
Sea, reclamation of land from the, 
and from tidal rivers, 216, 220 
Seed, quantities of, for various 

crops, 225 
Seed, sowing of, 223 
Selection of cattle to suit locality, 

234 
Setting out and construction of 
reservoirs for water, various 
points connected with, 118 
Shelter by plantations, 142 
Size and form of fields, 41 — 62 
Size of farms, the most con- 
venient, 52 
Size of pasture fields, 64 
Size or extent of farms, 19 
Small holdings, extent of, 39 
Small V. large farms, considera- 
tions connected therewith, 20,26 
Soil, atmospheric influences as 

pulverisers of the, 174 
Soil, deep culture of the, 173 
Soil preparing the, for planta- 
tions, 149 
Soils best, for enclosed lands on 

sea margins, 122 
Soils and their varieties, 13 
Soils, classification of, 16 — 17 
Soils classified according to crops, 

16 
Soils for plantations, 143 
Soils mixed husbandry, 188 
Soils mixing of, 186 



Soils reclamation and cultivation 

of boggy land, 207 
SoiLs reclamation and cultivation 

of heathy sandy waste, 206 
Soils reclamation and cultivation 

of heavy and poor, 206 
Soils reclamation and cultivation 

of woody lands, brushwood, 

copsewood, 216 
Soils reclamation and cultivation 

of warping, 213 
Soils reclamation and cultivation 

of pure sand, 202 
Soils reclamation and cultivation 

of, by river banks, 200 
Soils reclamation and cultivation 

of, by sea margins, 201 — 216 
Soils suitable for irrigation, 137 
Sowing of seed, 223 
Stock, live, of the farm, 226 
Storing up and collecting of 

water, importance of, 116 
Streams and roads affecting form 

of fields, 56 
Subsoils characteristics of, 16 
Sunk fences, 166 
Supply sources of water, 116 
Surveys special, of the property 

preparatory to the improve- 
ment of, 241 
Sutherland Duke of, property, 

reclamation works on, 207 

Tenant rights, 79 

Tenants considerations affecting 

choice of, 68 
Tenants qualifications of, 69 
Thriving of trees in plantations, 

153 
Tidal rivers cultivation of land 

reclaimed from, and from the 

sea, 220 
Tidal rivers reclaiming of land 

from, and from the sea, 216 
Transit to markets, means of, 3. 
Trees suitable for sheltering plan- 
tations, 143 
Trees thriving of, in plantations, 

163 
Trees planting of, 147 
Trees pruning of, in plantations, 

164 
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Varieties of soils, 13 

Warping land, 213 

Waste lands, allotment of, to 

farms, 60 
Waste land?, reclamation and 

caltivation of, 199 
Waste lands, reclamation of, 36 
Water, collecting and storing up, 

imi)ortance of, 116 



Water privileges of th^ estate, 6 
Water reservoirs, lands beet 

adapted for formation of, 117 
Water supply, sources of, 116 
Woods, value of« on an estate, 6 
Woody land, reclamation of, 216 
Work, general, of the estate, 83 
Working of fallows, 196 
Workmen on property improve- 
ments, organization of, 246 



THE END. 
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A COMPLETE and PRACTICAL TREATISE on CAST »nd 
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Humbef^s Modern Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic, 
KaSway, Bridge^ and other Engineerix^ Works^ 4c. By WlLUAM 
H UMBER, Assoc. Inst C.E., &c. Imp. 4to, with 36 Doable 
Plates, drawn to a large scale^ and Photographic Portrait of John 
Hawkfihaw, CE., F.R.S., &c. Price 3/. 5^. half morocco. 

Ust of the PlaUs. 

KAMB AND DSSOOmOlf . PLATES. irAMB OP KHGIMBBR. 

Victoria Station and Roof— L. B.&S. C. RaH. z to 8 Mr. R Jacomb Hood, CE. 

Southport Pier 9 and zo Mr. James Brunlees, C.E. 

Victoria Station and Roof— L. C. &D. &G.W. 

Railways zxtoxsA Mr. John Fowler, CE. 

Roof of Cremome Music HaU x6 Mr. William Hnmbor, CE. 

Bridce over G. N. Railway Z7 Mr. Jofieph Cnbltt. CLE. 

Roof of Station— Dutch Rhenish Railway .. z8andx9 Mr. Eusdiedi, €.£. 

]9ridge over die Tluunes— West London Ex- 
tension Railway ao to 24 Mr. ^^fiam Baker, C.E. 

Armcnir Plates 35 Mr. James Chalmers, C.E. 

Suspension Bridtge, Thames 36 to 39 Mr. Peter W. Barlow, C.E. 

TheAUenEn^e .30 Mr. G. T. Porter, H.E. 

Suspension Bridge, Avon 3z to 33 Mr. Jolm Hawks^w, CE. 

and W. H. Barlow JCE. 

Undttground Railway 34 to 36 Mr. John Fowler, C £<. 

With copious Descriptive Letterpress, Specifications, &c. 



^ Handsomely Uthographed and fninted. It will find favour vdth many who desire 
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Humbe^s Modern Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
CE., M.P., F.R.S., &c Price 5/. y, half morocco. 

List of the Plates » 

NAMB AND DESCRIPTION. PLATES. NAME OP BNGIMEER. 

Birkenhead Docks, Low Water Basin z to xs Mr. G. F. Ljrster, CE. 

Charing Cross Station Roof—C. C Railway. z6 to z8 Mr. Hawkshaw, CE. 

Digswell Viaduct— Great Northern Railway. zg Mr. J. Cubitt, CE. 

Robbery Wood Viaduct--Great N. Railway. ao Mr. J. Cubitt, CE. 

Iron Permanent Way , 000 — — 

Clydach Viaduct — Merthyr, Tredegar, and 

Abergavenny Railway ax Mr. Gardner, CE. 

Ebbw viaduct ditto ditto ditto aa Mr. Gardner, C^ 

Coll^ Wood Viaduct— Cornwall Railway . . 23 Mr. Brunei. 

Dubhn Winter Palace Roof 34 to s6 Messrs. Ordish& LeFeune. 

Bridge over the Thames— L. C & D. Railw. 37 to 33 Mr. J. Cubitt. CE. 

Albcn Harbour, Greenock 33 to 36 Messrs. Bdl & Miller* 

With copious Descriptive Letterpress, Specifications, &c. 
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A RECORD of tbe PROGRESS of MODERN ENGINEER- 
ING, t866. Imp. 4I0, with 36 Double PUten, drawn to ■ large 
■ciJe, and Photographic Portrait of John Fowler, Eiq., Preiident 
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4 WORKS IN ENGINEERING, SURVEYING, ETC, 

Humberts New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, Assoc Inst 
C.E., and M. Inst M.E. Author of "Cast and Wrought Iron 
Bridge Construction," &c &c. Imp. 4to. Illustrated with 50 
Double Plates, 2 Single Plates, Coloured Frontispiece, and upwaixls 
of 250 Woodcuts, and containing 400 pages of Text, elegantly and 
substantially half-bound in morocco. Price 6/. 6f. \Ncw ready. 

The Author of the present work has been very liberally assisted by several 
professional friends who have made this department if engineering their 
special study, and through the kindness of Messrs. Bateman^ Hawksley^ 
Jlomersham, Baldwin Latham, Mansergh, Mtdr, Quick, Rawlinson, 
Simpson, and others, several works, constructed and in course of construc- 
tion, from the designs of these gentlemen, are fully illustrated and described, 
Valmble Specifications and Tables will also be found appended. 

List qf Contents: — 

I. Historical Sketch of some of the means that have heen adopted for the Supply 
of Water to Gties and Towns.— II. Water and the Foreign Matter usually asso- 
ciated with it.— III. Rainfall and Evaporation. — IV. Springs and the water- 
hearing formations of various districts.->V. Measurement and Estimation of the 
Flow of Water.— VI. On the Selection of the Source of Supply.— VH. WeUs.— 
VIII. Reservoirs.— IX. The Purification of Water.— X. Pumps.— XI. Pumping 
Machincry.-XII. Conduits.- XIII. Distribution of Water.— XIV. Meters, Ser- 
vice Pip«Si and House Fittings.— XV. The Law and Economy of Water Works.— 
XVI. Constant and Intermittent Supply.— XVII. Description of Plates.— Appen- 
dices, giving Tables of Rates of Supply, Velodties, &c. &c., together with 
Specifications of several Works illustrated, among which will be found :— Abordeen, 
Bideford, Canterbiuy, Dundee^ Halifax, Lambeth, Rotherham, Dublin, and others. 

List 0/ Plates :— 

I. Wells.— 9. Reservoir Dams and Filter Beds. By R. Rawlinson, C.B.— 
3. Bradford and Sheffield Water Works.— 4. Bombay Water Works.— 5. New River 
Company's Filter Beds.— 6. Leicester Water Works' Filter Beds, &c.— 7. Covered 
Reservoirs.— 8. Diagrams of Pumping Engines. — g. Eastbourne Water Works. 
:r'?-.. Lajnbeth Water Works.— xi. Air Vessels and Stand Pipes.— la. Mains.— 13. 
Dubhn Water Works.— 14. Liverpool Water Works. -15. Street Appendages. Hy- 
drants, Meters, &c.— 16. IT, 18. Bideford Water Works, Reservoir, Filter Beds, &c. 
—10. Dundee Water Works.— 20. ai, 22, 23. Rotherham Water Works. Sections of 
Embankment, Byewash, Valve WeU, Foot Bridge, Filter Beds. &c. — 24. Port 
Glasgow Water Works.— 25, 26. Manchester Water Works, Sluices, &c— 27. a8, 
29, 30.--Loch Katnne Water Works, Weir, Aqueduct Bridge, Inlet Sluice. Salmon 
Stoirs, Seining Well, &c.— ^i, 32.- Halifax Corporation Water Works, Reservoirs, 
Waste Wcir, Embankment,&c — 33, 34, 35, 36, 37. Aberdeen Water Works, Reser- 
voir, Intake, Embankment, Filters, Cast Iron Aqueduct, High Service Reservoir. 
Culverts, and Overflow Tanks— 38. Cockermouth Water Works. Reservoirs and 
Filter Beds^39. Sunderland Water Works.— 40, 41, 42, 43. Sunderiand Engine 
and Boiler House, Chimney Shaft. Engine Frame, Pumps, &c.— 44, 45, 46, 47, 48.— 
Canterbury Water Works. Depositing and Lime Water Reservoirs. Genenif Plan. 
Engme and Boiler House, Well Houses, Service Reservoirs and Fillinir Pipes, 
Pumps, Emptying Pipes, &c.— 49. Dr. Clark's Softening Process. Plans and Sections 
of Depositing, Lime Water, and Service Reservoirs, &c.— 50. Water Towers. Wal- 
tMcy, Croydon, Birkenhead.— Col<.ured¥rouu&vve^t^I>v^ttrasB&,&c. 
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Iron and Steel. 

'IRON AND STEEL': a Work for the Forge, Foundry, 
Factory, and Office. Containing Ready, Useful, and Trustworthy 
Information for Ironmasters and their Stocktakers ; Managers of 
Bar, Rail, Plate, and Sheet Rolling: Mills ; Iron and Metal 
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining, 
and Consulting Engineers ; Architects, Contractors, Builders, and 
Professional Draughtsmen. By Charles Hoare, Author of 
'The Slide Rule,' &c. Eighth Edition. Revised throughout and 
considerably enlarged. With folding Scales of "Foreign Mea- 
sures compared with the English Foot," and *• fixed Scales of 
Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c.** 
Oblong, 32mo, leather elastic-band, dr. [7«j/ ready. 



n 



Differing materially ^ as it does with few exceptions, in its treatment 
of the various processes, this work also contains a greater amount of 
special information on Iron and Steel Working than can be found in 
any other book. It has a purpose beyond the mere shortening of pro' 
cesses ; the endeavour has been made, it is believed successfully, tofotmish 
rules so unifortn, brief, and simple, that the actual working of a wide 
range of questions in daily use by Ironmasters, Engineers, S*c,, may 
be performed in less time, and with less trouble, than is required for 
reference to printed tables. Very little practice and attention to the easy 
instructions atid examples given will render any one independent of the 
use of these ready reckoner s.^ — Extract from Preface. 

** We cordially recommend this book to those engaged in considering the details 

of all kinds of iron and steel works It has been compiled with care and 

accuracy. . Many useful rules and hints are given for lessening the 

amount of arithmetical labour which is always more or less necessary in arranging 
iron and steel work of all kinds, and a great quantity of useful tables for preparing 
estimates of weights, dimensions, strengths of structures, costs of work, &c., will be 
found in Mr. Hoare's book.— JVara/ Science, 

WeaUs Engineers' Pocket-Book. 

THE ENGINEERS', ARCHITECTS^ and CONTRACTORS 

POCKET-BOOK (Lockwood & Co.'s; formerly Weale's). 

Published Annually. In roan tuck, gilt edges, with lo Copper* 

Plates and numerousr-Woodcuts. Price dr. 
" A vast amount of really valuable matter condensed into the small dimen- 
sions of a book which is, in reality, what it professes to be — a pocket-book. .... 
We cordialljr recommend the \mw.,'— Colliery Guardian, 

" It contains a large amount of information peculiarly valuable to those for whose 
use it is compiled. We cordially commend it to the engineering and architectural 
professions generally."— JI/imm^ y<mmal. 

Iron Bridges, Girders ^ Roofs, &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER 
WORKS ; showing the Principles upon which such Structures are 
Designed, and their Practical Application. Especially arranged for 
the use of Students and Practical Mechanics, all Mathematical For- 
mulae and Symbols being excluded. By Francis Campin, C.E. 
With numerous Diagrams. i2mo, cloth boards, y, 

*' Invaluable to those who have not been educated in nuithematics."— C^/«r;y 
Guardian. 
" Remarkably accurate and well written." — ArtizoH, 
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Barlow on the Strength of Materials^ enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railwa3r5, &c ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, 
F.R.S., to which are added Experiments bv Hodgkinson, Fair- 
bairn, and RiRKALDY ; an Essay (with Illustrations) on the effect 
produced by passing Weights over Elastic Bars, by the Rev. 
Robert Willis, M.A, F.R.S. And Formulae for Calculating 
Girders, &c. The whole arranged and edited by W. Humber, 
Assoc Inst. C.E., Author of '* A Complete and Practical Treatise 
on Cast and Wrought-Iron Bridge Construction,*' &c. &c. Demy 
8vo, 400 pp., with 19 laige Plates, and numerous woodcuts, price 
I&r. cloth. 
"Ths book is undoubtedly worthy of tiie highest commendation.*' — Mimng' 

" The best book on tne subject wmch has yet ai^peared. • . • • We know of 
no work that so completdy fulfils its xtas^aa,— English Mechanic, 
"The standard treatise upon this particular subject"— i?»i;»M»r. 

Strains yFormulcB & Diagrams for Calculaiion of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulae and Corresponding Diagrams, 
with numerous Details for Practical Application, £c. By Wiij.iam" 
Humber, Assoc. Inst C.E, &c. Second Edition. Fcap. 8vo, 
with nearly 100 Woodcuts and 3 Plates, price is, 6d, doth. 
'*Tho arrangement of the matter in this little volume is as convenient as it welK- 
could be.^ • • .* • The system of employing diagrams as a substitute for coniplex::^ 
computations is one justly coming into gpvat favour, and in diat respect Mr. Humbei'^ 
volume b fully up to the times." — BngmeeriMg. 
"The formulae are neatly expressed, and the diagrams gooA/'^^Athemtttm, 
"We heartily commend this really handy bode to our engineer and architecC==^ 
tttnian.** '-English Mschanic. 

Mechanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI 

NEERING : comprising Metallurgy, Moulding, Casting, Forging^^ 
Tools, Workshop Machinery, Medbanical Manipulation, Manufac — ' — 
tnre of the Steam Engine, &c. &c With an Appendix on th( 
Analysis of Iron and Iron Ore, and Glossary of Terms. By Franci 
Campin, C.E. Illustrated with 91 Woodcuts and 28 Plates o: 
Slotting, Shaping, Drilling, Punching, Shearing, and Rivetin^^ 
Machines — Blast, Refining, and Reverberatory ^m acc s ■ Steanc:^ ' 

Engines, Governors, Boilers, Locomotives, &c 8vo, doth, X2x. 

Steam Engine. I 

STEAM AND THE STEAM ENGINE, Stationary and Port- 
able, an Elementary Treatise on. Being an Extension of Mr- 
John Seweirs Treatise on Steam. By D. Kinnear Clark, / 
C.E., M.I.C.E., Author of * Railway Machinery,' 'Railway 
Locomotives,' &C., &C. With numerous Illustrations. i2mo, cloth, 
boards, 4s. 
"Every essential part of the subject is treated of competently, and in a popular 
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strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on Iron Construction. By F. W. Sheilds, 
M. Inst. C.E. Second Edition, with 5 plates. Royal 8vo, 5^. cloth. 
CoNTBNTS.— 'Introductory Remarks ; Beams Losidedat Centre \ Beams Loaded at 
aequal distances between supports ; B«uns uniformly Loaded ; Gurders with triangu- 
r bracing Loaded at centre ; Ditto, Loaded at unequal distances betwe m supports ; 
»itto, uimormly Loaded ; Calculation of the Strsuns on Girders wit > triangular 
asings ; Canttunrers ; Continuous Girders ; Lattice Girders ; Girders widi Vertical 
truts and Diagonal Ties ; Calculation of the Strains on Ditto ; Bow and String 
irders ; Girders ol a fiMTO not bdouring to any rM;ular figure ; Plate G rrlers : Ap- 
jrtionments of Material to Strain ; Conwarison ot different Girders ; ProportiOB flf 
engthto Depth of Girders ; Character ofthe Work ; Iron RooA. 

'Construction of Iron Beams^ Pillars^ &c. 

IRON AND HEAT, Exhibiting the Principles concerned in the 
Construction of Iron Beams, Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By James Armour, 
C.E. Woodcuts, i2mo, cloth boards, 31. 6^. ; doth limp, zr. 6^. 

" A very useful and thoroughly practical little volume, in every way deserving of 
rculation sunongst working men." — Mining yemmal. 

" No ironworker who wishes to acquaint himself with die principles of his own 
ade can afford to be without it.** — SouiA Durham Mercury, 

^ower in Motion. 

POWER IN MOTION : Horse Power, Motion, Toothed Wheal 

Gearing, Long and Short Driving Bands, Angular Forces, &c 

By James Armour, C.E. Wi£ 73 Diagrams. i2mo, cloth 

boards, 3^. 6^. [Recently published, 

" Ntunerous illustrations enable the author to convey his meaning as explicidy as 

: is perhaps possible to be conveyed. The value of the theoretic anoTpractical know- 

sdge imparted cannot well be over estimated." — NevocastU Wnkly CkronieU, 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G.S., Associate ofthe 
Royal School of Mines. With numerous Illustrations. Fourth 
Edition, revised and much enlarged. i2mo, cloth boards, 5 J. dd, 

{Jttst published^ 
"Carefully written, it has the merit of brevity and conciseness* as to lets importaAt 

koints, while all material matters are very fully and thorou£^y entered into."-' 

\tandar(L 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems hi Geodesy 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E., late In- 
spector-General of Fortifications, &c. Fourth Edition, Enlarged, 
thoroughly Revised, and partly Re-written. By Captain Charles 
Warren, R.E., F.G.S. With 19 Plates and 115 Woodcuts, 
royal 8vo, price idr, cloth. 
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Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULiE 
for 6ndhig the Discharge ot Water from Orifices, Notches^ Weirs, 
Pipes, and Rivers. Vnth New Formulse, TaUes, and General 
Information on Rain-fall, Catchment-Basins, Drainage, Sewerage, 
Water Sapply for Towns and Mill Power. Bv John Neville, 
Civil Engmeer, M.R.LA. Third Edition, careraUy revised, with 
considerable Additions. Numerous Illustrations. Cr. 8vo, 14J. doth. 

"Undoubtedly an exceedingly useful and elaborate compilation.** — Inm, 
** Will prove alike valuable to students and enoneers in fwactice ; its study will 
prevent the annoyance of avoidable failures, and assist them to select die readiest 
means of successfully carrying out any given work connected with hydraulic en- 
gineering.'*— iJ/M»««^ youmaf. 

Drawing for Engineers ^ &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By John Maxton, Instructor in Engineering 

Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 

South Kensington. Third Edition, carefully revised. With upwards 

of 300 Plates and Diagrams. i2mo, dotl^ strongly bound, 4X. 6d, 

" Even accomplished draujshtsmen will find in it much that will be of use to them. 
A copy of it should be kept ^r reference in every drawing of&c^**—Engmetrmg. 
** Indispensable for teachers of engineering dTXfn3ag.**—AfecAaKics* Magastfte, 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; wi^ Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Sixth Edition, verv carelully revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Laying 
out Circular Curves. With 7 Plates and numerous Woodcuts. Svo, 
%s, 6d. doth. %* Trautwine on Curves, separate, price $5. 

" One of the most important text-books for the general stu^eyor, and there is 
scarcely a question connected with levelling for which a solution would be sought but 
that would be satisfactorily answered by consulting the volume."— Jftfmm^ youmal. 

'* The text-book on levelling in most of our engineering schools and cdl^ges.*'— 
Engineer, 

Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet By Joseph Broadbent, C.E., and Francis 
Campin, C.E. Cr. 8vo, oblong, 5^. cloth. 

" Creditable to both the authors and the publishers. . . . The way in which 
accuracy is attained, by a simple division of each cross section into three elements, 
two of which are constant and one variable, is ingenious." — Athemeum, 

** Likely to be of corsiderable service to engineers." — Building News. 

" Cannot fail to come mto general ns&.'*^-MtHrng Journal. 

Tunnelling. 

' PRACTICAL TUNNELLING. By F. W. SiMMS. An entirely 
new edition, revised and greatly enlarged by D. Kinnear Clark, 
C£. Imp. 8vo. [In the Press* 
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Strength of Cast Iron^ dfc. 

A PRACTICAL ESSAY on th« STRENGTH of CAST IRON 
and OTHER METALS. By the UU THOMAi TllSDCloLD, Mmi. 
Inst C.E., Author of '' Elementary Princlplei of Carpentry/' fte. 
Fifth Edition, Edited by Eaton Hodokinmon, F.R.8. ) to 
which are added EXPERIMENTAL RESEARCHES on the 
STRENGTH and OTHER PROPERTIES of CAST IRON. 
By the Editoiu The whole Illustrated with 9 Engravings and 
numerous Woodcuts. 8vO| 11/. cloth. 

%* HODOKINSON'M EXPERIMENTAL REiEAHCHU ON TMM 

Strength and Other Propertieji or Cait Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price 0/. doth* 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE | an Exposition 
of its Comparative Merits, and an Essay towards an Impoved 
System of Construction, adapted especially to secure Safety and 
Economy. By Vt, Ernst Alhan, Practical Machine Makeri 
Plan, Mecklenberg. Translated from the German, with Notes, by 
Dr. Pole, F,R.S., M. Inst C.E«, &c kc With jS fine Platesi 
Svo, 16/. 6</. cloth. 

" a work IUm thif, wMcli goM thoroughly iiilo tho OMunifMliott of ffM Htfi^^pHMittn 
•ngitM, Um boiior, wnd it* upprndag «ft^ ««., i* •xe««dlndy yMlul, siki doMtfVO* a fdace 
b ovory KionUAe \ihnry,'*~^iMm SMpping Ckr^nku, 

Steam Boilers. 

A TREATISE ON STEAM BOILERS \ their Strength, Cofl' 
stmction, and Economical Working. By RoiiERT WiLSON, late 
Inspector Un the Manche»ter Steam Users' Association for th« 
Prevention of Steam Boil«r Explo»ions, and for the Attainment of 
Economy in the Application of Steam* Third Edition, f Mio^ 
cloth bc«rdi, 32S |3«g<s, price 6/. 

"We rcgsird Mr, Wiftoft'* l#«jrtiMi «• th« ti«ftC worfc on Veril«f» wfiiefi hM€MM 
tifulcr our noeico^ Mid w« e«M«id«r %\mx nil boritvr m«fMrr* und tioil«r «^M#r» ^iMild 
gire it mtAMCH in thoir \V^wrUtt4*'-'HMgiH4triHgt 

" The Mr*i troatiM th«t hfti oi'or Iwm MiMMied o#i »(««in \nAUtf*.**-^MHgiwir. 

** A i^aihiiihle co«tHhtftioA to lh« Mi()9«et of «t«iMfl hoiler li<4Fr»l«r«/ , , , , . The 
book i* full of hiotft which th« pfMffUUdtftff » H4mm boiler would ilfld it to hi* ndtMl* 
t«ge to know/*-^Irtm and Cms Trada Htiftnu, 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
lor seUlflf otti Cttrvcs from J to 200 RaditM* By ALt^XANtiEK 
lULAZKLtTf M. IfiiC C.£« Ffiftt«d Off 4$ Cardi^ and sold te * 
doth box, watstcMt^pocfceC slMy price j/. ^« 

the Itewide free to mut ii na ti tt the imi n rt w twt < ) o iwMi ni ii ir t o Hig t m f4piti6»i^ n i f ^ ikf 
of work They m« dearly k<*<*^ » **d MWM«c«ly Ikted iMto * tmH ttm Im Ae 
^1 I lil t M l UT Miigiiii n ii t ih*t will f rr tf fflmrf iff iW jinriffiriii iwfiif ** ff<r ji (t Mr 

''ireryhwidy$*MMMMrhiMNrthet eihl»dey'«w«rh«MMlMlM luv^ef Ihafi 
c»d*^ wUd^ he yute kto hi* ou« utfd'iiiff^ Md leM«» the f ««« MMdu 
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Estimate and Price Book. 

THE CIVIL ENGINEER'S AND CONTRACTOR'S ESTI- 
MATE AND PRICE BOOK for Home or Foreign Service : 
in reference to Roads, Railways, Tramwajrs^ Docks, Harbours, 
Forts, Fortifications, Bridges, Aqueducts, Tunnels, Sewers, Water- 
works, Gasworks, Stations, Barracks, Warehouses, &c. &c. &c. 
With Specifications for Pennanent Wa^, Tel^m)h Materials, 
Plant, Maintenance, and Working of a Railway ; and a Priced List 
of Machinery, Plant, Tools, &c. By W. D. Haskoll, C.E. 
Plates and Woodcuts. Published annualljr. 8vo, dodi, dr. 
''As fturnislAM^ a Tuietjr of data on erery conccivaUe want to civil engineers and 
eoBtncton^ this book has ever stood pei hap fc unrivalled."— ^ft^iiiw^ 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns' Water Supplies, Docks and Harbours ; with Description 
•nd Use of Surveying Instruments. By W. Davis Haskoll, C. E. , 
Author of '< The Engineer's Field Book," << Examples of Bridge 
and Viaduct Construction," &c. Demy 8vo, price I2x. td. doth, 
with 14 folding Plates, and numerous Woodcuts. 
"A moat useiul andwell arranged book for the aid of a student .... We 

can stronely recommend it as a carefully-written and valuable text-book."^— Awt!U<fr. 
" Mr. Haskoll has knowledge and experience, and can so give expression to it as 

to nake any matter 00 which Iw writes, dear to the youngest popil in a sonreyor's 

offioa."— C«^;£wrK {^Mon^iMM. 
" A volume which cannot fail to ptove of the utmost practical utility. .... It 

is one which may be safely recommended to all students who aspire to become dean 

and expert surveyors.'*— ilfiiwm^ youmal. 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Lerelling. Second Edition, revised, with consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.E. Numerous folding; Plates. Demy 8vo, 2 
vols, in one, cloth boards, i/. ix. (published at 2/. 41.) 

Minings Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Minkig 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of La3riDg out and Valuing Home and Foreign Iron and Coal 
Mineral Properties: to which is appended M. THOMAN'S (of 
the Cr^it MobiHer, Paris) TREATISE on COMPOUND IN- 
TEREST and ANNUITIES, with LOGARITHMIC TABLES. 
By William Lintern, Mining and Civil Engineer. i2mo, 
strongly bound in cloth boards, with four Plates of Diagrams, 
Plans, &c, price lOf. t(L 

** Contains much valuable information given in a small ccnnpass, and which^ as fiur 
aawe have tested it, is thoroughly trustworthy."— Tirm and CotU Traded Review, 

" Tbcinatter, arrangement, and illustration of this vork are all exceUeot, and auke 
lit one ^xhe best of its kiad.'^— «Sten<ian4 
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Fzre Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Enpnes, their Conitruction, Use, and Manage- 
ment ; Remarks on Fire- Proof Building and the Preservation oi 
Life from Fire; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c., &c. 
By Charles r. T. Young, C.E. With numerous Illustrations, 
handsomely printed, 544 pp., demy 8vo, price x/. ^. doth. 
" We can most heartily commend tnii book. .... It it xeally th« only English 

work we now have upon the %v!(i\^^.**'^EngifUiri$^. 

* We strongly recommend the book to the notice of all who are in any way in* 

terested in fires, fire<«ngines, or fire-lmgades. ''—if#Ma»£r/ MagtuUmt. 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac* 
tical Mining at the Bristol School of Mines. Volume of Text. 
i2mo. Wiu an Atlas of Plates, containing 235 Illustrations. 4toi 
Together, price 9/. cloth boards. 
" Studenu in the Science of Mining, and not only they, but subordinate offldals fai 

mines, and even Overmen, Captains, Managers, and Viewers may gain practical 

knowledge and useful hims by the study of Mr. VL9tfpxaf% Manual.*— CMUty 

Guamlian, 
" A very valuable work, whidi will tend malerially to improre our mining Ul«*> 

twn,"—Mmtng youmal. 

Gas and Gasworks. 

A TREATISE on GASWORKS and the PRACTICE of 
MANUFACTURING and DISTRIBUTING COAL GAS. 
By Samuel Hughes, C.E. Fourth Edition, revised by W. 
Richards, C.E. With 68 Woodcuts, bound in cloth boAids, 
X2mo, price 4/. 

Waterworks for Cities and Towns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
^di a Description of the Principal Geological Formations of 
England as influencing Supplies of Water. By Samuel Huokxs, 
F.G.S., Civil Engineer. New and enlarged edition, lamo, doth 
boards, with numerous Illustrations, price 5/. 
" One of the most convenient, and at the same time reliable works on a suljeft, 
the vital importance of which cannot be over>estimated." — Bra4ford Oiaroir. 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Wabinoton W. Smyth, M.A., F.R.S., &c.. Chief Inspector 
of the Mines of the Crown and of the Duchy of ComwalL New 
edition, revised and corrected. i2mo, cloth boards, with nume- 
rous Illustrations, price 4r. 6d. 
'* Every portion of the volume appears to have been prmared iriih mUBh care, and 
as an outune is given of every knovrn cotd-field in this and other countries, as well as 
of the two principftl mtthom of working, the book will doubtless interest a very 
large number of readert."— 4/iMiMy Vattmai. 

'^Certainly experimental skill and rule-of-thumb practice would be greatly en- 
riched by the adoition of the theoretical knowledge and scientific information which 
Mr; Warington Smyth communicates in combination with the results of Us oirn er 
perience and personal researdk."— C#j/i>f7 Gttartlumt 
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Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, ClvU 
Engineer. Third Edition, much enlarged, consisting of a Series 
of Tables, with Rules, Explanations of S]rstems, and Use of Theo- 
dolite for Traverse Survejring and Plotting the Work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Castmg out and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readinfis of the Instrument; Setting out Curves 
without Theodolite on the S]rstem of Tangential An^es by Sets of 
Tangents and Ofisets ; and Earthwork Tables to 80 feet deep, cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
l2mo, price \2s, cloth. 

"A Tcry useful work for the practical engineer and surveyor. Every person 
canged in engineering field^ operations %irill estimate die importance of sudi a work 
and UM amount of valuable time which will be saved by reference to a set of reliatde 
tables Drepared with the accuracy and fulness of those given in this vokune."— J?«£^ 
way Ntwt, 

" The book is very handy, and the author might have added that the separate tables 
of ones and tangents to every minute will make it useful for many other purposes* the 
geouine traverse taUes existmg all the taxDit,**'^Athetutum, 

" Hie work forms a handsome pocket volume, and cannot fail, fttnn its portability 
and utility, to be extensively patronised by the engineering pro£eaaxxu'*—MimH^ 

"We strongly recommend Mr. Haskoll's ' Field Book' to all cbaset of surveyors." 
"^olUeiy Guardian, 

Earthworky Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
CE., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. iSmo, zr. dd. doth. 

** As a really handv book for reference, we know of no worie equal to it ; and the 
vaihray engineers and others employed in the measurement and calculation of earth 
woric wiy mid a great amount m practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' ccmtractor's offices.*— ^r^^isaff. 

Harbours. 

THE DESIGN and CONSTRUCTION of HARBOURS : A 
Treatise on Maritime Engineering. By Thomas Stevenson, 
F.R.S.E., F.G.S., M.I.C.E. Second Edition, containing many 
additional subjects, and otherwise generally extended and revised. 
With 20 Plates and numerous Cuts. SmaU 4to, 15/. doth* 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by tiie Engineer, 
Architect, and Surveyor. By Frederick W. Simms, B1 Inst. 
C.£., Author of '* Practical Tunnelling," &c Third Edition, with 
uomerooi Cuts. l2mo, price y. 6(f. doth. 
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Bridge Construction in Masonry ^ Timber, & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 

TION OF MASONRY, TIMBER, AND IRON ; consisting of 

46 Plates from the Contract Drawings or Admeasurement of sdect 

Works. By W. Davis Haskoll, C.E. Second Edition^ with 

the addition of 554 Estimates, and the Practice of Setting out Works, 

illustrated with o pages of Diagrams. Imp. 4to, price il, izs, M 

half-morocco. 

" One of the very few works extant descending to the levd of ordinary routing and 

treating on the common every-dav practice of the railway engineer. ... A work of 

the present nature by a man of Mr. Haskoll's experience, must prove invaluable to 

hundreds. The tables of estimates appended to this edition will con^derably *«»**^tkfh 

ks yaX\x^**-^EngifU*rinc 

Mathematical Instruments y their Construction^ &c. 

MATHEMATICAL INSTRUMENTS : their CONSTRUC 
TION, ADJUSTMENT, TESTING, AND USE; comprising 
Drawing, Measuring, Optical, Surveying, and Astronomical instru- 
ments. Bv J. F. Heather, M.A., Author of ''Practical Plane 
Geometry," "Descriptive Geometry," &c. Enlarged Edition, for 
the most part entirely rewritten. With numerous Wood-cuts. 
i2mo, cloth boards, price 5/. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third EditioD, with 
Plates. Imperial 8vo, price &r. doth. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 laige folding Plates. By Geo. Watson 
Buck, M. Inst. C.E. Second Edition, corrected by W. H, 
Barlow, M. Inst. C.E. Imperial 8vo, 12/. doth. 

" The standani text-book for all engineers regarding skew arches, is Mr. Btick's 
treatise, and it would be impossible to consult a \Ktlet,**-^SngiHtgr, 

Pocket-Book for Marine Engineers. 

A POCKET BOOK FOR MARINE ENGINEERS. Con- 
taining useful Rules and Formulae in a compact form. By Frank 
Proctor, A. I.N. A. Second Edition, revised and enlarged. 
Royal 32mo, leather, gilt edges, with strap, price 4/. 
"We recommend it to our readers as going far to supply a loog-felt want.'*<^ 
Naval ScUnct. 
** A most useful companion to all marine engineers."— £^ii///<^ Strvkt Gatuiti. 
*' Scarcely anything required by a naval engineer appears to have been for- 
gotten.— /^». 

"A very valuable publication ... a means of saving much time and labour."^ 
Ntv) York Monthly Rgeord, 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHEOLOGY, the FINE ARTS, &c. By John Wealk. 
Fourth Edition, enlaiged and revised by Robert Hunt, F.R.S.. 
Keeper of Mining Records, Editor of *^ Ure's Dictionary of Art%* 
&JC. lamo, cloth boardi, price 6/. 
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Granthanis Iron Ship-Building^, enlarged. 

ON IRON SHIP-BUILDING; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlaiged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged. 
By John Grantham, M. Inst. C.E., &c Price 2/. 2s. complete; 
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Hollow and Bar Keds, Stem and 

Stem Posts. ^ [Pieces. 

Side Frames, Floorinffs, and Bilge 

Floorings rtm/MffAf—- Keelsons,Deck 

Beams, Gunwales, and Stringers. 

4. Gunwales eontinutd — Lower Decks, 

and Orlop Beams. 
4«. Gtmwales and Deck Beam Iron. 

5. Angle-Iron, T Iron. Z Iron, Bulb 

Ircm, as KoUed for Building. 
6w Rivet^ shown in section, natural size ; 
Flush and Lapped Joints, with 
Single and Double Riveting. 

7. Plating, three plans ; Bulkheads and 

Mo<MS of Seoiring them. 

8. Iron Masts, with lumgitudinal and 

Transverse Sections. 

9. Sliding Keel, Water Ballast, Moulding 

the Frames in Iron Ship Building, 
Levelling Plates. 

Longitudinal Section, and Half- 
br^dth Deck Plan of Large Vessels 
on a reduced Scale. 

Midship Sections of Three Vessels. 

Largt yeuelf showing Details — Fore 
End in Section, and End View, 
with Stem Post, Crutches, &c. 
13. Large Vetselt'itiGmsi%Dti3^'A&— After 
End in Section, with End View, 
Stem Frame for Spew, and Rudder. 

Lar^e ^V«r«/, showing Details— AfK/^ 
shtP SedumAoM breadth. 

Macktnes for Funching and Shearing 
Plates and Angle-Iron, and for 
Bending Plates ; Rivet Hearth. 
150. Beam-Bending Machine, Indepen- 
dent Shesoring, Punchingand A^gle- 
Iron Machine. 



Descrtption of Plates. 



sa 



IX. 

xa. 



14. 
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15^. Double Lever Pundung and Shearing 
Machine, arranged for cutting 
Angle and T Iron, with Dividing 
Table and Engine. 
Machifus. — Garfordi's Rivetixif; Ma- 
chine, Drilling and CountAr-Smking 
Machine. 
x6«. Plate Planing Machine. 
17. Air Furnace for HeatiEyg Plates and 
Angle-Iron : Various Tools used in 
Riveting and Plating. 
x8. CutnuaU ; Reel and Fkxmqg ; Flan 

for Sheathing with Copper, 
x&t. Grantham's Improved Plan of Sheath- 
ing Iron Ships with Cofqwr. 
Illustratiims of the Magnetic Condi- 
tion of various Iron Ships. 
Gray's Floating Compass and Bin- 
nacle, with Aqjusting Mamets, &c. 
Corroded Iron Bolt in Frame of 
Wooden Ship ; Jointii^ Plates. 
Great Eastern — Longitudinal Sec- 
tions and Half-breadu Flans — ^Mid- 
ship Section, with Details— Secti<»i 
in Engine Room, and Paddle BoaBe& 
Paddle Steam Vessel of Stoel. 
S7. .S'far^rvi^.A—P^uklle Vessel of Ste^ 
28-9. Proposed Passei^er Steamer. 
30. Perstan—lroti Screw Steamer. 

Midship Section of H.M. Steam 

Frigate, Warrior. 
Midship Section of H.M. Sleam 

Frigate, Hercules. 
Stem, Stern, and Rudder of H.M. 

Steam Frigate, Belleroplum, 
Midship Section of H.M. Troop Ship^ 

Ser^kis. 
Iron boating Dock. 
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ax. 



33-4. 
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33- 
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"A thoroughly practica] work, and every question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conflicting personal 
interests attached to them, is treated with sober and impartial wisdom and eood sense. 
. ... As good a volume for the instraction of the pupil or student of iron naval 
architecture as can be found in any language."— /'mr^a/ Mechanics* Journal. 

"A verf elaborate work. ... It forms a most valuable addition to the history 
(rf* iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recc^gnised, 
will recommend it as one of practical utflity to all interested in shipbuilding."'— ^rwo' 
eutd Navy Gazette. 

Steam. 

THE SAFE USE OF STEAM : contaim'Dg Rules for Unpro- 
fessional Steam Users. By an Engineer. Inird Edition. i2mo. 
Sewed, 6d, 

N. B, — This little work should be in the hands of every person 
^hofoing to deal with a Steam Engine of any kind, 
' steam-users would but leara this . little liook W hearty and dien haadvSt to 
xibers to do the i^aroe, and see lYiat the latter do it, boUer explosions would 
tensaldoTLS by their rarity.'*— fn^Zis^ Mechanic. 
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ARCHITECTURE, &C. 

Construction. 

THE SCIENCE of BUILDING t An Elementaiy Treatiie on 
the Principles of Construction. By E. Wyndham Tarn, M.A., 
Architect. Illustrated with 47 Wood Engravings. Demy 8vo, 
price 8j. 6^. cloth. 
"A very valuAble book, which w« strongly recommend to «11 students.'*— ^»/A^r. 
" The treatise does credit alike to the author and the publisher."— •£rMi^ri^#r'. 
" No architectural student should be without thifc hand-t>ook."— i^fvAi/^r/. 
"The book is very far from being a mere compilation ; it is an able digest of 
Information which is only to be founa scattered through various works, and contains 
more really original writing than many puttmg forth fax stronger claims to originality." 
—EMginttrinf. 

Beaton s Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenten' 
and Joiners' work, priced according to the present value of material 
and labour. By A. C. Beaton, Author of 'Quantities and 
Measurements.* 33 Woodcuts. Leather. Waistcoat-pocket sice. zs. 

Beaton' s Builder^ and Surveyors* Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing a Complete 
Explanation of the Terms used in Building Construction, Memo* 
randa for Reference, Technical Directions for Measuring Work in 
all the Building Trades, with a Treatise on the Measurement of 
Timbers, and Complete Specifications for Houses, Roads, and 
Drains. B^ A. C. Bbaton, Author of ' Quantities and Measure- 
ments.' With 19 Woodcuts. Leather. Waistcoat-pocket size. 2*. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; beinff a 
Series of Designs for Villa Residences in various Styles, with 
Detailed Specifications and Estimates. By C. Wiokes, Architect, 
Author of *' The Spires and Towers of the Mediaeval Churches of 
England," &c. First Series, consisting of 30 Plates; Second 
Series, 31 Plates. Complete in i voL 4to, price 2/. ICM> half 
morocco. Either Series separate, price i/. 7/. each, half morocco. 
" "nie whole of the designs bear evidence of their bemg the work of an artistic 

architect, and they will prove very valuable and suggestive to architects, students, and 

amateurs.**— Atf/mMjif rftw. 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING. AND 
SIGN WRITING : a Practical Manual of, containing full infor- 
mation on the Processes of House Painting in Oil and Distemper, 
the Formation of Letters and Practice of ^ign Writing, the Prin- 
ciples of Decorative Art, a Course of Elementary Drawing for 
House Painters, Writers, &c., and a Collection of Useful Receipts. 
With 9 Coloured Plates of Woods and Marbles, and nearly 150 
SVood Engravini{8. By Ellis A. Davidson, Author of ' Build- 
ing Construction,' ' Drawing for Carpenters,' &c. lamo, 6j; doth 
boards. 
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Architecture^ Ancient and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modern. 
Consisting of VITRUVIUS, translated by Joseph Gwilt, 
F.S.A., &c, with 23 fine copper plates; GRECIAN Archi- 
tecture, by the Earl of Aberdeen; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury; The 
PRINCIPLES of DESIGN in Architecture, by E. L. Gakbstt. 
In one volume, half-bound (pp. 1,100), copiously illustrated, xzs. 
*,• Sold separately^ in two vols,^ as follows — 

ANCIE>IT ARCHITECTURE. Contaimnc; Gwilt's Vitnivius 
and Aberdeen's Grecian Architecture. Price dr. half -bound. 

N. B. - This is the only edition of VITRUVIUS procurable at a 
moderate price, 

MODERN ARCHITECTURE. Contaming the Orders, bv Leeds ; 
The Styles, by Bury ; and Design, by Garbett 6x. half-Dound. 

77^ Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of " The Palace of Architecture," &c &c. 
New Edition, revised and enlarged. By G. Huskisson Guil- 
LAUME, Architect. Numerous illustrations. i2mo, cloth boards, 4i; 

"Will be found an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a box of instruments." — Archtiect. 

^ ** This is a book which every young architect ought to studv, and, as far as pos- 
ttble, learn by heart, for it contains nothing which one would wish to forget." — 
British Architect. 

** Contains a large amount of information, which young ardiitects will do well to 
acquire, if they wish to succeed in the everyday work of their profession. •'.£ji^/mA 
Mechanic. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 

BUILDER and YOUNG STUDENT in ARCHITECTURE. 

By George Pyne, Author of a " Rudimentary Treatise on Per* 

spective for Beginners." With 14 Plates, 4to, is. 6d, bouds. 

CoNTBNTS. — I. Practical Rules on Drawing — Outlines. II. Ditto— the Gredan 

and Roman Orders. III. Practical Rules on Drawing — ^Perspective. IV. Ptactical 

Rules on Light and Shade. V. Practical Rules on Colour, &c. &c. 

CottageSy VillaSy and Country HoTises. - 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of eoc^ 
In 4to, with 67 plates, price i/. is, cloth. 

Builder's Price Book. 

LOCKWOOD & CO.*S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK — ^with which is incorporated Atchley*s, and por- 
tions of the late G. R. Burnell's Builders' Price Books— for 1876, 
contaming the latest prices of all kinds of Builders' Materials and 
Labour, and of all Trades connected with Building, &c., &c. 
The whole revised and edited by Francis T. W. Miller, Archi- 
tect and Surveyor. Fcap. 8vo, strongly half-bound, price t^ 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Ptmctictl 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructiont. 
Illustrated by Precedents of Buildings actually executed b^ eminent 
Architects and Engineers. Preceddl by a Preliminary Essay, and 
Skeletons of Specifications and Contracts, &&, &c. By Professor 
Thomas L. Donaldson, University College, London, M.LB.A. 
With A Review op the Law op Contracts, and of the Respon- 
sibilities of Architects, Engineers, and Builders. By W. Cun- 
ningham Glen, of the Middle Temple, a vols., 8vo, with 
upwards of iioo pp. of text, and 33 Lithographic Plates, doth, 
2/. 2J. (Published at 4/.) 




Taylor and Cresy s Rome, 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq , F.S.A., F.R.I.B.A., and Edward 
Cresy, Esq. New Edition, thoroughly revised, and supplemented 
by the most recent accessions to the topography and archaeology of 
that city. Completed under the editorial care of the Rev. Alex- 
ander Taylor, M.A. (son of the late G. L. Taylor, Esq.), 
Fellow of Queen's College, Oxford, and Chaplain of Gray's Inn. 
This is the only book which gives on a large scale, and with the 
precision of architectural measurement, the principal Monuments 
of Ancient Rome in plan, elevation, and detail Large folio, with 
130 Plates, half-bound, price 3/. 3;. 
*«* Originally published in two volumes, folio, at 18/. l8/« 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE: 

A Guide to the Architect, Engineer, Surveyor, and Builder ; with 

an Essay on the Structure and Science of Modem Buildings. By 

Frederick Rogers, Architect. With numerous Illustrations. 

Demy 8vo, price 15J., cloth. (Published at i/. lOf.) 

*it* A volumeof tpecificationt of a practical character being greatly required, and the 

old standard work of Alfred Bartholomew being out of print, the author, on the basis 

of that work, has produced the above. Some of the specifications he has so altered 

as to bring in the now universal use of concrete, the improvements in drainage, the 

use of iron, glass, asphalte, and other material. JHle has also inserted specifications 

of works that have been erected in his own practice. 

The House-Owner^s Estimator. 

THE HOUSEOWNER'S ESTIMATOR ; or. What will it 
Cost to Build, Alter, or Repair? A Price-Book adapted to the 
Use of Unprofessional People as well as for the Architectural 
Surveyor and Builder. By the late James D. Simon, A. R.I. B. A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
revised to 187J. Crown 8vo, cloth, price 3/. 6d, 

" In two years it will repay iu cost a hundred times wtty--Fi*ld. 

** A very handy book for those who want to know what a house will cost to build, 
alter, or repair."— ^mW/M MtchanU, 

" Especially valuable to non-pro^sional x^tAsttt," Mining Journal, 



l8 WORKS ON CARPENTRY, TIMBER, ETC., 

CARPENT RY,^ TIM BER, &C. 

TredgolcCs Carpentry, new^ enlarged^ and cheaper 
Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY: 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &a To which 
is added an Essay on the Nature and Properties of Timber, &c, 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materiids, &c By Thomas Trsdgold, 
C.E. Edited by Pbtbr Barlow, F.R.S. Fifth Edition, cor- 
rected and enlargsd. With 64 Plates (ii of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. In 
I vol., 4to, published at 2/. 2x., reduced to i/. 5^., doth. 
"'Tndgold's Carpentry' ous^t to be in every architect's and every bnikler's 
Ubiary, and those who do not already possess it ought to avail themselves of the new 

"A work whose monumental ezcdlence must commend it wherever skilful car- 
l»entry is concerned. The Author's principles are rather con&med tlnn impaired by 
time, and, as now presen te d, comlnne the surest base with the most interestina display 
of progressive science. The additional plates are of great intrinsic value.'*--^M^USM^ 
Ntvn. 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 
and BUILDER'S STANDARD GUIDE. By Richard E. 
Grandy. Comprising : — An Analysis of Deal Standards, Home 
and Foreign, with comparative Values and Tabular Arrangements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, Freight, Insurance, &c., &c ; 
together with Copious Information for the Retailer and Builder. 
Second Edition. Carefully revised and corrected. i2mo, price 
3^. dd, cloth. 
*' Evcrydiing it pretends to be : built up gradually, it leads one firom a forest to a 

treenail, and t£-ow8 in, as a makeweight, a he 

cisterns, &c — all that the 




" The only difficulty we have is as to wnat is not m its page 



of the contents,taken at random, is invariablycorrect." — lUusiratedBuildet^tyourtud, 

Tables for Packing-Case Meters. 

PACKING-CASE TABLES ; showing the number of Superficial 
Feet in Boxes or Packing-Cases, from six inches square and 
upwards. Compiled by William Richardson, Accountant. 
Oblong 4to, cloth, price 3^. 6d. 
" Will save much labour and calculation to packing-case makers and those ^o use 
padclngKases." — Groar, " Invaluable labour-saving tables." — /nrnffionger, 

/Nicholson's Carpenter s Guide. 

THE CARPENTERS NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising aU the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Artiiur Ashpitel, F.S.A., together with Practical Rules on 
Pmwing, by George Pyhe. "WWa. 7^ Plates, 4to, i/. u. cloth. 
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Dowsing' s Timber Merchants Companion. 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; tlie proportionate Value of D^ds and 
Battens by the Standard, to Square Tmiber by the Load of 50 Feet ; 
the readiest mode of ascertainmg the Price of Scantling per Lineal 
Foot of any size, to any |;iven Figure per Cube Foot. Also a 
variety of other valuable mformation. By Wiluam Dowsing, 
Timber Merchant. Second Edition. Crown 8vo, 3^. doth. 
"Sverything is as concise and dear as it can possibly be made. There can be no 
doubt that every timber merchant and builder ought to possess it." — hull Advtrtuir, 

Timber Freight Book. 

THE TIMBER IMPORTERS' AND SHIPOWNERS* 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, and all Dealers in Wood whatsoever. By WILLIAM 
Richardson, Timber Broker, autlior of '* Packing Case Tables,*' 
&c. Crown Svo, cloth, price dr. 

' MEC HANICS , &C. 

Hortofis Measurer. 

THE COMPLETE MEASURER ; setting forth the Metsore- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, 
Octagonal-sided, Round Timber and Stone, and Standing Timbtf. 
With just allowances for the bark in the respective species of 
trees, and proper deductions ior the waste in newing ttie trees, 
&c. ; also a Table showing the solidity of hewn or eight<4ided 
timber, or of any octagonal-sided column. Compiled for the 
accommodation of Timber-growers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Horton. 
Second edition, with considerable and valuable additions, X2mo, 
strongly bound in leather, ^s. 
"The oflSce of the architect, engineer, building surveyor, or Uuid agent that is 

without thu excellent and useful work cannot truly be considered perfect in its 

fumishinff."— /mA Builder, 
** We nave used the improved and other tables in this vdume, and have not 

observed anv unfairness or maccuracy. "—w&Mi/!d£rr. 
"The tables we have tested are accurate. .... To the builder and estate 

agents this work will be most acceptable."— w&W/mA Archiitct, 
"Not only are the best methods ot measurement shown, and in some instauices 

illustrated bv means of woodcuts, but the erroneous systems pursued by dishonest 

dealers are fully exposed The work must be considered to be a valuable addir* 

tiou to every gardener's library.— C7an/#M. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL liCBA* 
SUREMENT. Tables calculated from i to 200 inches in length, 
by I to loS inches in breadth. For the use of Architects, Survevor^^ 
engineers, Timber Merchants, Builders, && By jAMZt "AiC^T 
KINGS. Fcp. IS, td, doth. 



90 WORKS IN MECHANICS, ETC., 

Mechanic's Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT ; comprising a great variety of the most 
nseful Rules in Mechanical Science ; with nnmerous Tables of Prac- 
tical Data and Calculated Results. By W. Tbmpleton, Author 
of ''The Engineer's, Millwright's, and Machinist's Pnuctical As- 
sistant" Eleventh Edition, with Mechanical Tables for Operative 
Smiths, Millwrights, Engineers, &c. ; together with several UseM 
and Practical Rules in Hydraulics and Hydrodynamics, a variety 
of Experimental Results, and an Extensive Table of Powers and 
Roots. II Plates. i2mo, 5j. bound. 

" Ab a text-bode of reference, in which mechanical and commerdal demands are 
Jndiciottsly met, Tbmplbton's Companion stands unrivalled. " — Mechtmk^ MagoMme* 

" Admirably adapted to the wants of a very lar:^ class. It las met with great 
■oc ce« in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in life to this ^SxCut'woiAJ^'—BtuidiMg Nnat, 

Engineer's Assistant. 

THE ENGINEER'S, MILLWRIGHTS, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a Collection of UseM 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by W. Templeton. 5th Edition. i8mo, ^,td, clo£ 

** So much varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com- 
mand the sale which it deserves. With the ntmost confidence we commend this book 
to the attention of our readers. — Mechattic/ Magaxine. 

" Every mechanic should become the possessor of the volume, and a more suitable 
present to an apprentice to any of the mfchaniral trades could not possibly be made." 
—BMildmg Hews. 

Designing, Measuring, and Valuing. 

THE STUDENT'S GUIDE to the PRACTICE of MEA- 
SURING, and VALUING ARTIFICERS' WORKS ; contaming 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glarier, Paperhamger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., 8vo, lor. td, doth. 

" This useful book should be in every architect's and builder's c^ce. It contains 
a vast amount of information absolutely necessary to be known." — The Irish BuiUer, 

" We have fisuled to discover anything connected with die building trade, fixMu ex- 
cavating foundations to bell-hangmg, that is not fully treated upon in tiiis valuable 
woik.''-^7'A^ ArtiMon. 

** Mr. Tarn has well performed the task imposed upon him, and has made many 
further and valuable additions, embodying a large amount of information relating to 
the technicalities and modes of construction employed in the several brandies of the 
building txstdc*'—CaUiefy Guardian, 

** Altogether the book is one which well fulfils the promise of its title-pam, and we 
can thoroughly recommend it to the class for whose use it has been ccm^Qed. Mr. 
Tarn's addttitms and revisions have much increased the usefulness of the woric, and 
Jure apedaXty atwmented its value to tladeats.'*—£M£imgerii^, 
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MATHEMATICS, &c. 

Gregory^ s Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics — comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in generalp 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
lLd., F.R.A.S. Enlarged by Henry Law, C.E. 4th Edition, 
carefully revised and corrected by J. R. YouNO, formerly Profes- 
sor of Mathematics, Belfast College ; Author of " A Course of 
Mathematics," &c. With 13 Plates. Medium 8vo, i/. is. doth. 

" At a standard work on mathematics it has not been excelled."— ^r/^a». 

" The engineer or architect will here find ready to his hand, rules for solvins nearly 
every mathematical difficulty that may arise in his practice. The rules are in siU casess 
explained by means of examples, in which every step of the proceu is clearly worked 
out."— ^KiWrr. 

*' One of the most serviceable books to the practical mechanics of the country. 

In the edition iust brought out, the work has again been revised by 

Professor Young. He has modernised the notation throughout, introduced a few 

Paragraphs here and there, and corrected the numerous typographical errors which 
ave escaped the eyes of the former £ditor. The book n now as complete as it is 
KKsible to make it. It is an instructive book for the student, and a T«xt- 
ok for him who having once mastered the subjects it treats of, needs oocasionally to 
refresh his memory upon i!Mxa.**-'BuiUifi£ NiWi, 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H« 
DowLiNO, C. E. Second Edition, revised and enlarged. 8vo, 
lOr. 6df. strongly bound. 
" Mr. Dowling's Tables, which are well put together, come fust in time as a ready 
reckoner for the conversion of one system into the other."'— ;^/A#Mm0M. 

" Their acciuracy has been certined by Professor Airy, the Astrooomer-Royal.'*— • 
BuUdtr. 

*' Resolution 8.— That advantage will be derived from the recent publication of 
Metric Tables, by C H. Dowling, CJL:*'^Rtp9ri ^ Sicticn F, Britith AitoeiatioH^ 
Bath, 

Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR; being a Series of Tables 
upon a New and Comprehensive Plan, eidiihiting at one Reference 
the exact Value of any Weight from ilb. to 15 tons, at 300 Pro- 
gressive Rates, from, i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which with tneir Combinations, 
consisting of a single addition (mostly to be performed at sight), 
will afford an aggregate of 10,266,000 Answers ; the whole ^ng 
calculated and designed to ensure Correctness and promote 
Despatch. By Henry Harben, Accountant, Sheffield, Author 
of *The Discount Guide.' An entirelv New Edition, carefully 
revised. Royal 8vo, strongly half-bound, 30r. \3t^ Pubiishm^ 
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InwoocCs Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold ; Annuities, Advowsoms, &c., and for tiie 
Renewing of Leases held under Cathedral Churches, CoU^ges, oi 
other coinporate bodies ; for Terms of Years certam, and lor Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c, togedierwith Smart's Five Tables of Compound 
Interest, and an Ejctension of the same to Lower and Intermediate 
Rates. By Wiluam Inwood, Architect The 2Qtih edition, with 
considerable additions, and new and valuable Tables of Logarithms 
iat the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. FtooR Thoman, of the Sod^td 
Credit Mobilier of Paris. l2mo, &r. doth. 

%* This edition {thf 20th) differs in many important particulars 
from former ones. The changes consist, first, in a more convenient 
and systematic arrangement oftheor^ncU Tables, and in the removal 
of certain numerical errors which a very earful revision of the whole 
has enabled the present editor to discover ; and secondly, in the 
extension of practical utility conferred on the work by the introduction 
of Tables now inserted for the first time. This new and important 
matter isaUso much actually added to Inwood's Tables ; nothing 
has been abstracted from the original collection: so that those who have 
been long in the habit of consufttng Inwood for any special prof es* 
sional purpose will, as heretofore, find the informaUon sought still m 
its pages, 

" Those interested in the purchase and sale of estates, and in the a^ustment of 
compensation cases, as well as in transactions in aanuitiM, life insurances^ &c^ will 
find the present edition of eminent service. ''^•J£«f»MrrMyf. 

Geometry for the Architect^ Engineer, &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic ; giving Rules for the Ddineation and AppHcation of 
various Geometrical Lines, Figures and Curves. By E. W. Tarn, 
M. A., Architect, Author of " The Sdence of BuUding," &c. 
With 164 Illustrations. Demy 8vo. \2s, 6d, 

** No book with the same objects in view has ever been published .in wiiich the 
deamess of the rules laid down and the illustrative diagrams have been so aatit- 
bxXary "-Scotsman, 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an dkb^ate Intro- 
duction. By FtDOR Thoman, of the Sod^td Credit Mobilier, 
Paris. I2mo, doth, 5j. 

*' A very powerful work, and the Author has a very remarkable conunatid of his 
mA^9telC*-^Pr^e**or A, de Margam, 

"We fgcowjcnd it to t)it notice of actuaries and ni — Trt^-rrr* li'lmmiwi. 
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SCIENCE AND ART. 



The Military Sciences. 

AID£-M£M0IR£ to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Orlginallv edited by a Committee of the Corps of 
Ro^ Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols. toyiX Svo* extra 
dota boards, and lettered, price 4/. lar. 

'A compcndiouf encydopMdia of military VxkO^\9dgt,**—EtUnbHrgh Rtvitw, 
' The most compreheniive ' 



** The most compreheniive work of reference to the military and collateral tdences." 
"• - Jet' 



Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON. 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crowa 
8vo, doth, with separate Atlas of 12 Platesi price 12s. complete. 

Field Fortification. 

HANDBOOK OF FIELD FORTIFICATION, intended for 
the Guidance of Officers preparing for Promotion, and esuecially 
adapted to the reauirements of Beginners. By Major W. w. 
Knollys. F R.G.S., 9'jrd Sutherland Highlanders, &c. With 
163 Woodcuts. Crown ovo, 3/. dd, cloth. 

Storms. 

STORMS X their Nature, Classification, and Laws, with the 
Means of Predicting them by their Embodiments, the Clouds. 
By William Dlasius. With Coloured Plates and numerous 
Wood Engravings. Crown Svo, 12/. td, cloth boards. 

Light-Houses. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. % Major Guorob II. 
Elliot, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, ai/. cloth. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARE? t their 

Properties, Applications, Valuation, Impurities, and Sophistications. 

For the Use of Dyers, Printers, Dry Salters, Brokers, &c. By J. 

W. Slatbr. Post 8vo, cloth, price ^s. td, 
"A complete encyclopndta of the maUria Hnctoria, The information given 
respecting each article ia Aill and prectne. and the methods of determmmg the inalu* 
of articles such as these, so liable to sophistication, are given with ciearne i i, and are 
practical as well as valuable."— CA/»ni>^ attd Druggiit, 
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Electricity. 

A MANUAL of ELECTRICITY; indndiiig Gahranism, Mtg- 

netism, Diamagnetism, Electro-Dynamics^ Biagno-Electiicityy and 

the Electric Telegraph. Bj Henry KC. Noad, FI1.D., F.C.S., 

Lectnrer on Chenustry at St Geoige's HospttaL Fomdi E^GtioOy 

entirdj rewritten. Ulnstndttd by 500 Woodcati. Sfo^ ll.^ doth. 

" The wmmdatiops already bc ilm r c d in Ae pages of Ae Lmmeti on Ae fomier 
•ditiont of thu work are more aian crcr merited by the pregent. The aocomla nyi 
of dectricitf and galvanism are not only coaq>lete m a scifntific sease^ bn^ wlika it a 
rarer things are popular and interesting.*''— v64MKV#. 

Text-Book of Electricity. 

THE STUDENTS TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., Lecturer on Chemistry at St Geoigje's 

HofpttaL New Edition, revised and enlarged, with additions on 
Telegraphy, by G. £. Preece, Esq. Upwardsof 400 Dlnstrations. 

[/nr Preparation, 

Rudimentary Magnetism. 

RUDIMENTARY MAGNETISM : being a concise exposition 
of the general principles of Magnetical Science, and the puposes 
to wludi it has been applied. By Sir W. Snow Harris, F.R.S. 
New and enlaxged Edition, wim considerate additions by Dr. 
NoAD, Ph.D. With 165 Woodcuts. i2mo, doth, 4J. 6d, 

"There is a good index, and this Tolume of 4x3 pages may be oonsadered die best 
possiUe manual on die subject of magnetism.'' — Mecha$uc£ Magmtme. 

"As concise and ludd an exposition of die phenomena (rf* magnetism as we bdiere 
it is possible to write."— .£m^/»A Mechanic. 

** Not only will the scientific student find this vohime an iirraluable book of refer- 
ence, but the |;eneral reader will find in it as much to interest as to infOTm his mind. 
Thourii a stncdy scientific work, its subject is handled in a simple and readable 
HciSitr ^Illustrated Review. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manu&ctures, 
in Trades, and in the Arts. By A. Normandy, Author of " Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
" Treatise of Chemical Analysis." New Edition. Enlarged, and 
to a great extent re-written, by Henry M. Noad, Ph. D., F.R.S. 
With numerous Illustrations. Cr. 8vo, izr. 6^. doth, \yust ready. 

*' We recommend this bo(^ to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, and we strongly recommend it to our readers as a 
guide, alike indiqwnsable to the housewife as to the pharmaceutical practitioiier.''^ 
Medical Times, 

** Will be found to be essential to the analysts appointed under the new Act. . . . 
In all cases the most recent results are given, and ue woric is well edited and care- 
fully written." — Nature. 

Mollusca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woodward, AX.S. 
With Appendix by Ralph Tate, A.L.S. F.G.S. With numer- 
ous Plates and 300 Woodcuts. Third Edition. Crown 8vo, yj. dd. 
doth gilt 
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Clocks, Watches^ and Bells. 

RUDIMENTARY TREATISE on CLOCKS, WATCHES, 
and BELLS. Bv Sir Edmund Beckett, Bart. (late E. B. 
Denison), LL.D., Q.C., F.R.A.S., Author of " Astronomy with- 
out Mathematics,'' &c. Sixth edition, thoroughly revised and 
enlarged, with numerous Illustrations. Limp cloth (No. 67, 
Weale's Series), 4/. 6</.; doth boards, 51. 6</. 

" Ai ft popular, and, at the Mme time, practical treatise on clocks and belli, it is 
unapproached." — Engliih Mtchanic. 

" The best work on the subject probably extant . . . So far as we know it has 
no competitor worthy of the name. The treatise on bells is undoubtedly the best in 
the language. It shows that the author has contributed very much to their modem 
improvement, if indeed he has not revived this art, which was decajring here . . . 
To call it a rudimentary treatise is a misnomer, at least as respects clocks and bells. 
It is something more. It is the most important work of its kind in English."— 
Eha ' 




any. , ^_— 

cannot find matter to engage his attention in this work. The little book now 
appears revised and enlarged, being one of the most praiseworthy volumes in 
Weale's admirable scientific and educational n/et\t%."— Daily Telegraph. 

" We do not know whether to wonder most at the extraordinary ctieapness of this 
admirable treatise on clocks, by the most able authority on such a subject, or the 
thorough completeness of his work even to the minutest details. The chapter on bells is 
singular and amusing, and will be a real treat even to the uninitiated general reader. 
The illustrations, nous, and indices, make the work completely perfect of its kind."— 
Stanelard. 

''There b probably no book in the Englbh language on a technical subject so 
easy to read, and to read through, as the treatise on clocks, watches, and bells, 
written by the eminent Parliamentary Counsel, Mr. E. B. Denison— now Sir Edmund 
Beckett, atixC^—Architsci, 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies; a. The Theory of the Geolc^ts and 
Figure of the Earth ; 3. The Mosaic Cosmogonjr ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars— their Distances and Masses. By Professor 
J. K. Young, Author of " A Course of Elementary MaUiematics," 
&c. &C. Fcap. 8vo, price 5^. cloth lettered. 

** Professor Young's eiramination of the early verses of Genesis, in connection with 




** No one can rise from Its perusal without beins impressed vrith a sense of the sin- 
gular weakness of modara scepticism."— J?0i^/i^^ Afafasme. 
** A valuable contribution to controversial theological literature."— CiV^ Prtu, 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 
John Carr, M. A., late Fellow of Trin. Coll., Cambridge. Second 
Edition, iSmo, 5/. cloth. 



9S WORKS IN SCIENCE AND ART, ETC, 

Dr. Lardfiers Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited I7 
DiONYSius Lardner, D.CL., fonnerly Professor of Natoial Phi- 
losophy and Astronomy in U oiversity Collie, London. Contents : 
The Planets ; are they inhabited Worlds? — ^Weather Prognostics— 
Popular Fallacies in Questions of Physical Science — Tiatitwdps and 
Longitudes — Lunar Influences — Meteoric Stones and Shooting 
Stars — Railway Accidents — Light — Common Things: Air- 
Locomotion in the United States — Cometary Influences — Common 
Things: Water— The Potter's Art— Common Things: Fire- 
Locomotion and Transport, their Influence and Progress — The 
Moon— Common Things : the Earth — The Electric l^lqg^uph— 
Terrestrial Heat — The Sun — Earthquakes and Volcanoes — Baro- 
meter, Safety Lamp, and Whitwortfa's Micrometric Apparatus — 
Steam — The Steam Engine — ^The Eye — The Atmosphere^— Time 
' — Commcm Things : Punps — Common Things : Spectacles, the 
Kaleidoscope — Clocks and Watches— Microscopic Drawii^ and 
Engraving — Locomotive — ^Thermometer — New Planets : Lever- 
rier and Adams's Planet —Magnitude and Minuteness — Common 
Things : the Almanack — Optical Images — How to olwerve the 
Heavens — Common Things : the Looking-glass — Stellar Universe 
— The Tides — Colour — Common Things : Man — Magnifying 
Glasses — Instinct and Intelligence — ^The Solar Microsoope — ^The 
Camera Lndda — ^The Magic Lantern — The Camera Obscnra— 
The Microscope — The White Ants : their Manners and Habits — 
The Surface of the Earth, or First Notions of Geography — Science 
and Poetry — ^The Bee — Steam Navigation — Electro-Motive 
Power— Thunder, Lightning, and the Aurora Borealis — ^The 
Printing Press- The Crust of the Earth— Comets— The Stereo- 
scope — The Pre-Adamite Elarth — ^Eclipses — Sound. With up- 
wards of 1200 Engravings on Wood. In 6 Double Volumes^ 
handsomely bound in cloth, gilt, price J^\ is, 

" Tltt ' Museum of Science and Art' is the iQOSt vahiable contributjon Aat has 
ever been made to the Sdentific Instruction of every dass of sode^.'*— «S'«r David 
Brewster in the North Britisk Review. 

" Whedier we consider the liberality and beauty of the illnstrattons, tiie charm of 
die writing, or the durable interest m the matter, we must express our belief that 
there is hardly to be found anumg the new books, one that w«nild be wdoomed by 
people of so many aj^es and classes as a valuable present." — Examiner. 

\* Separate books formed from tke ahove, suitable for Workmen^ s 

Libraries^ Science Classes, &*c. 

Common Things Explained. With 233 lUustradons, 5^. dotfa. 
The Electric Telegraph Popularized. loolllustrationsy XJ'.6^cloth. 
The Microscope. With 147 Illustrations, 2j. doth. 
Popular Geology. With 201 Illustrations, 2s, 6d, doth. 
Popular Physics. With 85 Illustrations. 2s, 6d. doth. 
Popular Astronomy. With 182 Illustrations, 4J. td. doth. 
Steam and its Uses. With 89 Illustrations, 2s. doth. 
Tub Bee and White Ai^ts. 'Willi i^$ lUustrations, doth^ as. 
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DR. LARDNER'S SCIENTIFIC HANDBOOKS. 



isironomy. 

THE HANDBOOK OF ASTRONOMY. By DiONirsius 
Lardner, D.C.L., formerly Professor of Natural Philosophy and 
Astronomy in University Coll^je, London. Fourth Edition. Re- 
vised and Edited by Edwin Dunkin, F.R.S., Superintendent 
of the Altazimuth Department, Royal Observatory, Greenwich. 
With 38 plates and upwards of 100 Woodcuts. In one thick voL» 
Crown 8vo, price ^s. 6d. cloth. 

" Ptobably no other book contains the same amount of infonnation in so com- 

sndious and vell-arraoged a form — certainly none at the price at which this is 

Jcred.** — Atkefueum, April 8, 1876. 

" A trustworthy and valuable guide to the study of astronomy.**— ^»^/mA Mechanic, 

Iptics. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B.A. Lond., of University College, London. 
With 298 Illustrations. Small 8vo, cloth, 448 pages, price 5^» 

"Electricity. 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition Edited by Geo. Carey Foster,- 

B. A., F.CS. With 400 Illustrations. Small 8vo, doth, price 5s. 

" The book coukl not have been entrusted to an>r one better calculated to preserve 

le terse and lucid style of Lardner. while correcting his errors and brin|;ing up his 

ork to the present state of scientific knowledge." — Popular Science Remew. 

Mechanics. 

THE HANDBOOK OF MECHANICS. Revised and en- 
larged by R LoEWY, F.R.A,S. {Reprinting. 

^•lydrostatics, 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Lobwy, 
F.R.A.S. With numerous Illustrations. 5x. \yust publis/ied, 

leat. 

THE HANDBOOK OF HEAT. New Edition, Re-written and 
Enlarged. By Benjamin LoEWY, F.R. A. S. [Nearly Ready, 

inimcU Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Illustrations. Ne)v edition, small 8vo, cloth, 7x. 6(L 732 pages. 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. Revised 
and Re-written by E. B. Bright, F.R.A.S, 140 Illustrations. 
Small 8vo, 2x. 6t/. doth. 
^ One of the most readable books extant on the Electric Telegraph."— ^fl^. Mechanic. 

[ATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 

328 Illustrations. Fifth Edition, i voL y. 6d, doth. 
*' Conveys, in clear and precise terms, general notions of all the principal ^viatons 
r Physical Science."— ^rt/wA Quarterly Revi^mu. 

lNIMAL PHYSIOLOGY FOR SCftOOLS. By Dr. Lar.t>ner. 



With 190 Illustrations. Second P,a;tioA* * ^^ V« 6i^ 

Icarly written, well arranged, and exceU^J^..»^stxatcd."— GafirfjH«*^ 



C^Ql^ 



'Ocarly 



'^UyU^^** 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
Georgb W. Victor Lb Vaux. With numerous Illustrations. 
Fcap. 8yo, price 5x. doth. 
** We can reoommend Mr. Le Vaux as an able and inkereadog guide to a popular 
appreciation of geologipil science." — Spectator, 

''The author combines an unbounded admiration of science with an unbounded 
admiration of the Written "Bxcxx^*— London Revitw, 

Geology f Physical. 

PHYSICAL GEOLOGY. (Pardy based on Major-Genend 
Portlock's Rudiments of Geology.) By Ralph Tats, AX.S., 
F.G.S. Numerous Woodcuts. i2mo, 2s» 

Geology i Histor^al. 

HISTORICAL GEOLOGY. (Pardy based on Major-General 
Portlock's Rudiments of Geology.) By Ralph Tats, A.L.S., 
F.G.S. Numerous Woodcuts. i2mo^ 2j. dd. 

%* Or Physical and Historical Geology, hound in One 
Volume^ price Ss, 

Wood' Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2j. (id. 
" The handicraft of Uie wood-carver, so well as a book can imi>art it, may be leant 
from ' A Lady's ' publication." — Athetueunu 
" A real practical guide. It is very complete."— ZZ/rm^ Chterckman. 
" The directions given are plain and easuy understood, and it forms a very good 
hitroduction to the practical part of the carvers wrt.**—'£n£lisA Meckame. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 

Sketches of the Progress of the Art By Thomas John Gullick, 

Painter, and John Timbs, F.S.A. Second Edition, revised and 

enlarged. With Frontispiece and Vignette. In small 8vo, 6jr. doth. 

*«* This Work has been adopted as a Prize-book in the Schools of 

Art at South Kensington. 

" A work that may be advantas[eousIy consulted. Much may be learned, even \if 

those who fancy they do not requu^ to be taught, from the caieftd perusal of this 

unpretending but comprehensive treatise." — Art Journal. 

" A valuable book, which supplies a want. It contains a large amount of oris^nal 
matter, agreeably conveyed, and will be found of value, as well by the young artist 
seeking information as by the general reader. We give a cordial welcome to the book^ 
and augur for it an increasing reputation. ** — Builder, 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New edition, en- 
larged and adapted to the use of the Ornamental Painter and 
Designer, by Ellis A. Davidson. With new Coloured Diagrams 
and numerous Engravings on Wood. i2mo, y, cloth boards. 
** One of the most useful of student's books, and probably the best known of the 
few we have on the subject." — Architect. 
** The book is a most useful risumi of the properties of pigments.*'— -jSwYiiSfr. 
" This treatise forms a most va\uab\e vade miKMim Cor the ornamental painter and 
designer, " — Scetsman, 
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Delamott^s Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. DxLA- 
MOTTE. Small 4to, price 9/. Elegantly bound, cloth antique. 

"A handy book, beautifully illuttrated ; the text of which is well written, and cal- 
culated to be useful . . . Theexamplef of ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, an 
■elected wiUi Ju^ment and knowledge, as well as XaMt,**-'Athinmum, 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering; Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotts, and 
printed in Colours. Royal 8vo, oblong, price 4/. cloth. 

" A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walU with pithy sentences from the Decalogue, this book will be useful"— ^/Amummw. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including Gemuin, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors. Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c. Collected and engraved b)[ F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 41. cloth. 

" To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet and numerals can be formed, and the talent which 
has been expended m the conception of the vaaioui plain and ornamental U^ten Is 
wonderful. **-^tafuiartU 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated TiUe, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, dr. cloth gilt. 

" A volume in which the letters of the alphabet come forth jglorified in gilding and 
all the colours of the prism interwoven and intertwined and mtermingled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delicious love letters symbolixed in a bunch of flowers 
well selected and cleverly arranged."— >S'wm. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vO) ia^ 6<i(. ^SL ^TtAsskKci^XsRM&^au 
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AGRICULTURE, &c. 

Yauatt and Burfis Complete Grazier. 

THE COMPLETE GRAZTER, and FARMER'S and CATTLE- 

BREEDER'S ASSISTANT. A Compendium of Husbandry. 

By William Youatt, Esq., V.S. nth Edition, enlarged by 

Robert Scott Burn, Author of "The Lessons of My Farm," && 

One larf^ 8vo volume, 784 pp. with 215 Illustrations, i/. is, balf-bd. 

** The standard and text-book, with the fanner and grazier." — Farmer' m Magutuu, 

"A treatise which will remain a standard work on the subject as long as British 

agriculture endures.**— -^/ar^* Latte Express. 

Spooner on Skeep. 

SHEEP; THE HISTORY, STRUCTURE, ECONOMY, 
AND DISEASES OF. By W. C. Spooner, M.R.V.C., &c 
Third Edition, considerably enlarged ; with numerous fine engra- 
vings, including some specimens of New and Improved Breeds. 

Fcp. 8vo, 366 pp., price 6s. cloth. 

" The book is decidedly the best of the kind in our Iangtiage.'*^vS'f0/sMMMr. 

" Mr. Spooner has conferred upon the agricultural class a lasting benefit by em- 
bodying in this work the improvements made in sheep stock by sudi men as 
Hnxnp&ejrs, Rawlence, Howard, and others." — Hampshire Advertiser. 

" The work should be in possession of every flock-master." — Banbury GnardiaM, 

Scott Burfis System of Modem Farming. 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Economy, 
Historical and Practical — Cattle, Sheep, and Horses — Management 
of the Dairy, Pigs, and Poultry, with Notes on the Diseases of 
Stock — Utilisation of Town-Sewage, Irrigation, and Reclamation 
of Waste Land. New Edition. In i voL 1250 pp., half-boond, 
profusely illustrated, price I2x. 
"Tnere is sufficient stated within the limits of this treatise to pt ' cvtiat a&rmer 
from going far wrong in any of his operations." — Observer, 

Hortoris Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNDER- 
WOOD AND WOODLAND ; also Lineal, Superfidal, Cubical, 
Wages, Marketing, and Decimal Tables. Together with Tables 
for Converting Land-measure from one denomination to another, 
and instructions for Measuring Round Timber. By Richard 
HoRTON. i2mo. 2 J. strongly bound in leather. 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or. How to 
Grow Vegetables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, La3dng-out of Gardens and 
Grounds, and on the various kmds of Garden Structures. By 
Samuel Wood Gate gardener to Sir B. P. Wrey, Bart.), Author 
of 'Gardening for the Cottage.' Second Edition, with very con- 
siderable Additions, &c., and numerous Illustrations. Crown Svo, 
pp. 416, cloth elegant, price $.f. 
"A very goad book, and one to be highly reccmunended as a pnctieal guide. 
The prsLcbcad directions are excellent.** — Atkenaum. 
" A thoroughly useful gmdebooV Cot the axoateox tsn&«xvex "«>»)> x»a?} want to make 
hb pk)t of land not merely pretty, but vaqIuV flaA^wA\s\\^r— Dailjr TeUgro^ 
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Ewarfs Land Improver^ s Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULiE, TABLES, and MEMORANDA, required in any Com- 
putation relating to the Permanent Improvement of Landed Pro- 
perty. By John Ewart, Land Surveyor and Agricultural Engineer. 
Royal 32mo, oblong, leather, gilt edges, with elastic band, 4^. 

"A compendium long required by land surveyors, agricultural engineers, &c."-« 
Sussex Daily News. 

** It b admirably calculated to serve the purpose for which it was intended."— 
Scotsman, 

" A compendious and handy little volume." — Spectator, 

Hudson's Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added. Tables for reducing Scotch Irish, 
and Provincial Customary Acres to Statute Measure ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Percnes and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; &c. 
By R. Hudson, C.E. New Edition, royal 32mo, oblong, leather, 
gilt edges, with elastic band, 4/. 
" Of incalculaUe value to the cotmtry gentleman and profesuonal man."— /^VrrMr^/ 
ycumal. 

Complete Agricultural Surveyor^ s Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK 5 consisting of the above two works 
bound together, leather, gilt edges, with strap, ^s, 6d, 

4^ ne above forms an unequalled and most compendious Pocket 
Vade-mecum for the Land Agent and Agricultural Engineer, 
** We consider Hudson's book to be the best ready-redconer on matters relating to 

ihe valuation of land and crops we have ever seen, and its combination with Mr. 

Ewart's work greatly enhances the value and usefulness of the latter-mentioned . . 

It is most useful as a manual for reference to those for whom it is intend^."^ 

North of England Fanner, 

House Property. 

HANDBOOK OF HOUSE PROPERTY ; a Popular and Prac« 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law of Dilapidations and 
Fixtures ; with Explanations and Examples of all kinds of Valua- 
tions, and useful Information and Advice on Building. By Edward 
Lance Tarbuck, Architect and Surveyor. i2mo, 5^. doth boards* 

"We are glad to be able to recommend it." — Builder. 

" The advice is thoroughly practical."— Zou; Journal. 

Scott Burn's Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm-work Records. By Robert 
Scott Burn. With numerous Illustrations. Fcp. 6x. cloth. 
" A most complete introduction to the whole roimd of fanning practice."— 70^ 
Bull. 
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**A Complete Epitome of the Laws of this 
Country.** 

EVERY MAN'S OWN LAWYER; a Handy-Book of the Prin. 
ciples of Law and Equity. By A Barrister. 13th Edition, 
Revised to the end of last Session. Including a Summary of the 
Judicature Acts, 1873 and 1875, and the principal Acts of the 

gist Session, viz., — ^Tlie Explosive Acts, The Sale of Food and 
rugs Act, The Public Health Act, &c., &c With Notes and 
References to the Authorities. i2mo, price dr. &^ (saved at every 
consultation), strongly bound. 

COMPRISING THE LAWS OF 

Bankkuptcy— Bills op £xchangb->Contkacts and Agrbbmknts— Cofyrigrt 
— 'dowbr and divorcs — elections and registration — insurance — libbl 
AND Slander— Mortgages— Settlements— Stock Exchange Practice— 
TftADE Marks and Patents — Trespass, Nuisances, etc — ^Transfer op 
Land, etc. — ^Warranty— Wills and Agreements, etc. Also Law for 

Landlord and Tenant— Master and Servant— Workmen and Apprentices — Hena^ 
Devisees, and Legatees — Husbandand Wife— Executors and Trustees — Guardian 
and Ward— Mamed Women and Infants — Partners and Agents — Lender and 
Borrower— Debtor and Creditor— Purchaser and Vendor — Compames and Asso* 
ciations— FriendW Societies — Qergymen, Churchwardens — Medical Practitioners, 
&C. — Bankers — Farmers— Contractors — Stock and Share Brokers — Sportsmen 
and Giundceepers — Farriers and Horse-Dealers— Auctioneers, House-Agents— 
Innkeepers, &c. — Pawnbrokers — Surveyors — Railways and Carriers, &c. &c. 
No EnftitkmoH ought to be vnthout tnis book.** — Engineer, 
' A usefm and concise epitome of the law." — Law Magazine. 
' What it professes to bc^ complete epitome of the laws of thb country, thorough 

intdligible to non-professional readers."— ^^/^T^ Life, 

Auctioneers Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Axinuities, and Reversions, and of property generally; 
with Prices for Inventories, &c. By John Wheeler, A^uer, &c 
Third Edition, enlarged, by C NoRRis. Royal 32mo, doth, 5* 

" A neat and concise book of reference, containing an admirable and deaxiy- 
arranged list of prices for inventories, and a very practical guide to detenninetu 
value of fumitiure, &.c.*'—Standard. 

Pawnbrokers Legal Guide. 

THE PAWNBROKER'S, FACTOR'S, and MERCHANTS 
GUIDE to the LAW of LOANS and PLEDGES. By H. C. 
FoLKARD, Esq., Barrister-at-Law, Author of the "Law of Slander 
and Libel," &c. i2mo, doth boards, price 7^. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
DELL, Attomey-at-Law. Crown 8vo, 4J. cloth. 

County Court Statutes, 

THE COUNTY COURT STATUTES, from 1846 to 1875, 
with the new Consolidated Orders, Forms, Fees, and Costs, 
Practical Notes, and very full Index. By G. Man ley Wether- 
field, Solicitor, Author of ** Mayor's Court Procedure," ** Liquida- 
tion and Compositions,** &c. i2mo, ^^. 600, cloth lOf. dd, 

Bradbury, ikgne'W,* CX>.,'»tVitetv^>>»«*^^«».'^*»'^««>^ 
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RTTDIMEKTA BY SCIENT iriC SERIES. 

ARCHITECTURE, BUILDING, ETC. 

Ko. 

16. ARCHITECTURE— ORDERS— Tht Orders and Iheir .Ssthetic 

Principles. ByW. H. LiBDi. IlluiCnted. ii. 6il. 

17. ARCHITECTURE— STYLES— TYit History and Description of 

thf> Stylo of ArchitectDre of VBrlon* CountHei, from Ihs Eulieil to lb* 
fraent Period. By T. Talbot Buiir, F.R.I.B.A^&c. Illuitrated. u. 

18. .4^C^/rl<7rasS^^5/ffJv— Th"'principlea''^' Desipi in 

Architecture, u deducible from Natute and eiemplifed in the Works of tha 

Greek and Gothic Architect!. By £. L. Garbitt, Architect. Illuitnted. ■■. 

•,• Tki thrtt frtadinr IVsrii, in Ont handsomi Vol., half himnd, tntilltd 

aa. THE ART OF BUILDING, Rudiments of. General Principlei 
of ConitructioB, MmterUIi used in Buildinr, Strength And Use of Mutenali, 
Workini Diawinn, Spscifici.tioni, and Eilimales. Bt Edwakd Dobion, 
M.R.I.B.A., ftR. Illustrated, ii. Id. 

ij. BRICKS AND TILES, Rudimentary Treatiae on the Mutufae- 
tsre of; conUiniDi an Ootliae of tha Principlei of Brickmakini. By Eciw. 
DoBSOH.M.K.I.B.A. WithAdditionihyC.T0Bi.™8ON,F.R.S. IlTustraled, ji. 

25. MASONRY AND STONECUTTING, Rudimentary Treadia 
on ; In irhich the Princtplu of Muonic Frojection and ttisir ipplicatlon ta 
the Conitnictioa of Curved WIos-WjlIIi, Doiaes, Oblique Bridgei, mad 
Roman and Gothic V.ultice, are concisely eipbined. By Ekwakd DOBSoir. 
M.B.I.B.A.,&C. Illustrated with PUtes and niacrans. ii. 6d. 

41. FOUNDATIONS AND CONCRETE WORKS, a Radimentaiy 
Treatiio on i contalnint 1 Syaopili of the principal caaes of FouDdatlM 
Worlci, vith tha uiual Modes of Treatment, mndPracUcal ReniB^ OB 
Footinn, FUnkiur, Sand, Conereta, B£ton, Pile-drivinE, Cubodi, buI 
.Coffarduns. By £. Dobson, M.R.l.kA., be. Fourth EditioB, nriMd bv 
GioRQB DoED, C.E. Illuilriited. 11. 6d. 
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Architeeture, Building, etc, caniinued. 

42. COTTAGE BUILDING, By C. Bruce Allkn, Architect 
Elvrenth Edition, revised and enlarged. Numerous Illustrations, zs. 6d. 

45. LIMMS, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c., Rudimentary Treatise on. By G. R. Burnbll, C.B. 
Ninfth Edition, with Appendices, zs. 6d. 

57. WARMING AND VENTILATION, a Rudimentary Treatise 

on ; beine a concise Exposition of the Greneral Principles of the Art of Warm- 
ing and ventilating Domestic and Public Buildings, Mines, Lighthouses, 
Ships, tec. By Charlbs Tomunson, F Jt.S., &c. lUustrated. 3s. 

83«». CONSTRUCTION OF DOOR LOCKS, Compiled from the 
Papers of A. C. Hobbs^ Esq., of New York, and Edited by Charlbs Tom- 
unson, F.R.S. To which is added, a Description of Fenby's Patent Locks, 
and a Note upon Iron Safes by Robert Mallet, M.IX.E. Illus. 28. 6d. 

III. ARCHES, PIERS, BUTTRESSES, &»€.: Experimental Essays 
on the Principles of Construction in ; made with a >new to their being useful 
to the Practical Builder. By William Bland. Illustrated, zs. 6d. 

H6. T4IE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of theSArchitect and 
Builder. By T. Roger Smith, M.K.I.B.A., Architect. Dlustrated. is. 6d. 

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards 
Carpentry and Joinery. Deduced from the Works of Robison, Price, and 
Trbdgold. Illustrated, is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. With Illustrations, designed by the 
Author, and engraved by O. Jewitt. zs. 6d. 

128. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO, In Ten Books. Traufclated 6rQ» th© L^tin Iqr 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 53. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with a Historical View pf the Rise and Progress of the Art in 
Greece. By the Earl op Aberdeen, is. 

%* The two Preceding Works in One handsome Vol,, half bound, entitled "Ancibmt 

Architecture." Price 6s, 

132. DWELLING-HOUSES, a Rudimentary Treatise on the :prectioii 
ot By S. H. Brooks, Architect. New Editioq, with Plates. 29. 6d. 

156. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers', Masons', Plasterers*, Plumbers', Painters', Paper- 
hangers', Gilders', Smiths', .Carpenters', and Joiners' Work. By A. C. 
Beaton, Architect and Surveyor. New and Enlarged Edition. Illus. zs. 6d. 

175. LOCKWOOD <Sr» CO:S BUILDER'S AND CONTRACTORS 
PRICE BOOK, with which is incorporated Atchley's and portions of the 
late G. R. Burnell's "Builder's Price Books," for Z877, coatainine 
the latest Prices of all kinds of Builders' Materials and Labour, and of all 
Trades connected with Building : with many useful and important Memo- 
randa and Tables ; Lists of the Members of the Metropolitan Board d 
Works, of Districts, District Officers, and District Surveyors, and the 
Metropolitan Bye-laws. The whole Revised and Edited by Ek^NCis T. 
W. Miller, Architect and Surveyor. 3$. 6d. 

182. CARPENTRY AND yOINERY—nHms. Elkmbntary Pmn- 

ciplbs of Carpentry, dhiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With Additions from the Works of the most 
Recent Authorities, and a TREATISE ON JOINERY by E. WwdhAii 
Tarn, M.A. Numerous Illustrations. 3s. 6d. 

182*. CARPENTRY AND JOINERY, ATLAS of 35 Plates to 
accompany the foregoing book. With Descriptive Letterpress. 4to. 6s. 

187. HINTS TO YOUNG ARCHITECTS, By George Wight- 

wick. Author of " The Palace of Architecture," &c. &c. New, Revise^ 
and enlarged Edition. By G. Huskisson Guzllavmb, Architect. With 
numerous Woodcuts. 3s. m. 
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Architecture, Building, etc., continued, 

1 88. JIOC/SE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING: A Practical Manual of; containing full information on tho 
ProcotMS of House i'ainting in Oil and Distompar, the Formation of 
Letters and Practice of Sign writinr, the Principles of Decorative Art, a 
Course of Elementary Drawing fnrliouse Painters, Writers, Itc, and a 
Collection of Useful Receipts. Wi^h 9 Coloured Plates of Woods and 
Marbles, and nearly 250 Wood Engravings. By Ellis A. Davidson, 
Author of " Huilding Constructiqn,'' "Dw^wing for Carpenters," Itc. Second 
Kdilion, carefully revised, 58. \Ju$t fuhlithsd. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING, 

In Six Sections: General Principles ofBricklaying: Arch Drawing, Cutting, 
and Setting) different kinds of Pointing; Paving, Tiling, Materials ; Slating 
and Plastnring ; i'ractical Goomotry, Mensuration, &c. Jiy Adam Hammond. 
Illustrated with 68 Woodcuts, zs. 6d. [Just publt'sked. 

191. PLUMBING, A Text-Book to the Practice of the Art or Craft of 
the Plumber. With Supplementary Chapters upon House Drainage, cm- 
bodying the latest Improvements. Containing about 300 Illustrations. By 
William Paton Buchan, Practical and Consulting Sanitarv Plumber: 
Mem. of Coun. San. and Soc. Kcon. Sec. of the Philosophical Society ot 
Glasgow-js. [yttst pHbltshed. 

193. THE TIMBER IMPORTER* S, TIMBER MERCHANTS, 
and BUILDER'S STANDARD GUIDP: ; comprising copious and valu- 
able Memoranda for the Retailer and BuUdor. By Rxchakd E. Grandy, 
Second Edition, Revised. 38. 

CIVIL ENGINEERING, ETC. 

13. CIVIL ENGINEERING, the RudimenU of; for the Use of 

Army and Navy, By Hinry 
" igineering, by Giorob R. 
Illustrations by Robirt 
Mallrt, A.M.. F.R.S. I llufltratcd with i'latcs and Diagrams. <s. 

29. IIIE DRAINAGE OF DISTRICTS AND LANDS, By G. 

Drvsdalk Dbmpsby, C.K. New Edition, revised and enlarged. Illustrated. 
IS. Cd. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS, By 

G. Drysdalb Dbmpsby. C.£. New Edition. Illustrated, as. 6d. 
••• With " Drainage of Districts and Lands ^* in One Vol,. 3*. 6^. 

31. WELL-DIGGING, BORING, ANb PUMP^WORK. By 

ToiiN Gborob Swindull, Assoc. R.I.B.A. Now Edition, revised by G. K. 
BuRNBLL, C.K. Illustrated. xs.6d. 

35. THE BLASTING AND QUARRYING OF STONE, for 
Building and other Ihirposos. 'With Remarks on tho Blowing up of Bridges. 
By Gen. Sir John Buroovnb, Bart., K.C.B. Illustrated, xs. od. 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES, 
Particularly describing the Britannia and Conway Tuduijir Bridgbs. 
With a sketch of Iron Bridges^ and Illustrations of the Application of 
Malleable Iron to the Art of Bridge Building. By G. D. Dbmi'SUY, C.E., 
Now Edition, with Illustrations, zs. 6d. 

62. RAILWAY CONSTRUCTION, Elementary and Practical In- 
struction on the Science of. By Sir Macdonald Strp'<iKN8on, C.E. 
' New Edition, revised and enlarged by Edward Nucbnt, C.E. Plates and 
numerous Woodcuts. 3s. 
8o*. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments, and also Practical Remarks on the 
Repair of old Sea Walls. By John Wiooins, F.G.S. New Edition, with 
Notes by Robbrt Mallbt, F.K.S. as. 

81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Gcoloffical Formations of England as in- 
fluencing Supplies of Water ; and Details of Engines and Pumpinjg Machinery 
for raising Water. By Samubl Huoubs, F.G.S., C.E. New Edition, 
revised and enlarged, with numerous Illustrations. 4s. 
82»». GAS WORKS, and the Practice of Manufacturing and Distributing 
Coal Gas. By Samubl HiroHBS. C.E. New Editloa, revised by w. 
RiCHARDi, C.B. Illustrated . 3s. od. 
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Civil Engineering, etc., amtiftued. 

117. SUBTERRANEOUS SURVEYING; an Elementary and Prac- 

tical Treatise on. By Thomas Fenwick. Also the Method of Conducting 
Snbtemneoos Soryeys without the Use of the Magnetic Needle, and other 
modem Improvements. By Thomas Baker, C.£. Illustrated. 2s. 6d. 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stevenson, F.R.S.E., Sec. Plates and Diagrams. 3s. 

121. RIVERS AND TORRENTS. With the Method of Regulating 
their Courses and Channels. By Professor Paul Frisi, F.R.S., of Milan. 
To which is added, ^9^ ESSAY ON NAVIGABLE CANALS. Translated 
by Major-General John Garstin, of the Bengal Engineers. Plates, as. 6d. 



MECHANICAL ENGINEERING, ETC. 

33. CRANESt the Construction of, and other Machinery for Raising 

Heavy Bodies for the Erection of Buildings, and for Hoisting Groods. By 
Joseph Glynn, F.R.S., &c. Illustrated, xs. 6d. 

34. THE STEAM ENGINE, a Rudimentaiy Treatise on. By Dr. 
. Lardner. Illustrated. 7s. 6d. 

59. STEAM BOILERS : their Construction and Management. By 
R. Armstrong, C.E. Illustrated, zs. 6d. 

63. AGRICULTURAL ENGINEERING: Farm BuUdings, Motive 
Power, Field Machines, Machinery, and Implements. By G. H. Andrews, 
C.E. Illustrated. 3s. 

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Edmitnd Beckett (late Edmund Beckett Denison, LL.D., Q.C.) 
A new. Revised, and considerably Enlarged Edition (the 6th), with very 
numerous Illustrations. 4s. 6d. [yu^i Published* 

77*. THE ECONOMY OF FUEL, particularly with Reference to 
Reverbatory Furnaces for the Manufacture of Iron, and to Steam Boilers. 
By T. Stmes Prideaux. zs. 6d. 

82. THE POWER OF WATER, as appKed to drive Flour Mills, 
and to give motion to Turbines and other Hydrostatic Engines. By Joseph 
Glynn, F.R.S., 6cc. New Edition, Illustrated. 2s. 

98. PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Baker, C.E. With Remarks on Tools and Machinery, by 
J. Nasmyth, C.E. Plates. 2s. 6d. 

114. MACHINERY, Elementary Principles of, in its Construction and 

Working. Illustrated by numerous Examples of Modem Machinery for 
different Branches of Manufacture. By C. D. Abel, C.E. zs. 6d. 

115. ATLAS OF PLATES, Illustrating the above Treatise. By 

C. D. Abel, C.E. 7s. 6d. 

125. THE COMBUSTION OF COAL AND THE PREVENTION 
OF SMOKE, Chemically and Practically Considered. With an Appendix. 
By C. Wye Williams, A.I.C.E. Plates. 3s. 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theory 
of, with Rules at length, and Examples for the Use of Practical Men. By 
T. Baker, C.E. Illustrated, zs. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 

Modelling, Pattern-Making, Moulding, Turning. Filing, Burnishing, 
Bronzing, &c. With copious Receipts, numerous Tames, and Notes on Prims 
Costs and Estimates. By Walter Graham. Illustrate 2s. 6d. 

164. MODERN WORKSHOP PRACTICE, as appUed to Marine, 

Land, and Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, &c., &c. By J. G. Winton. Illustrated. 3s. 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Hezt in the Smelting Furnace. By J. Armour, C.E. as. 6d. 
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Mechanical Engineering, etc., continued. 

166. POWER IN MOTION: Horse-Power, Motion, Toothcd-Whecl 

Gearing, Long and Short Driving Bandsi Angular Forces. By Jamvs 
Armour, C.E. With 73 Diagrams, as. 6d. 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 

OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. Showing 
the Principles upon which such Structures are designed, and their Practical 
Application. By Francis Campin, C.E. Second Edition, revised and 
corrected* Numerous Woodcuts, as. 6d. 

171. THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Engineer. Instructor in Engineering 
Drawing, Royal Naval College, Greenwich, formerly of R.S.N.A., Sonu 
Kensington. Third Edition. Illustrated with 7 Plates and nearly 350 Wood* 
cuts. 3s. 6d. 

190. STEAM AND THE STEAM ENGINE, Stationary and 
Portable. An elementary treatise on. Being an extension of Mr. John 
Sewell's " Treatise on Steam." By D. Kinnbar Clark, C.E., M.I.t.E. 
Author of " Railway Machinery,*' " Railway Locomotives/* &c., tec. With 
numerous Illustrations. 3s. 6d. {Just publuhtd. 



SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or, an Exposi- 

tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Comjpiled for the Use of Beginners. Hy 
Jambs Peakk, School of Naval Architecture, H.M. Dockyard, Portsmouth. 
Fourth Edition, corrected, with Plates and Diagrams. 3s. 6d. 

53». SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 
and Practical Principles of the Construction of. By Hakon A. Sommbr- 
FBLDT, Surveyor of the Royal Norwegian Navy. With an Appendix, xs. 

53«*. AN ATLAS OFENGRA VINGS to Illustrate the above. Twelve 

large folding plates. Royal 4to, cloth. 78. 6d. 

54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS, 

Rudimentarv Treatise on. Also Tables of Spars, Rigging, Blocks : Chain, 
Wire, and Hemp Ropes, &c., relative to every class of vessels. Together 
with an Appendix of Dimensions of Masts and Yards of the Royal Navy of 
Great Britain and Ireland. By Roobrt Kippino, N.A. Thirteenth Edition. 
Illustrated, xs. 6d. 

54*. IRON SHIP-BUILDING, With Practical Examples and Details 
for the Use of Ship Owners and Ship Builders. By John Grantham, Con- 
sulting Engineer and Naval Architect. Fifth Edition, with important Addi- 
tions. 4s. 

54»». AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
••Warrior," "Hercules,^' " Bcllerophon ; " H.M. Troop Ship "Serapis," 
Iro£k Floating Dock, &c., &c. 4to, boards. 38s. 

55. THE SAILOR* S SEA BOOK: a Rudimentary Treatise on 

Navigation. I. How to Keep the Log and Work it off. li. On Finding the 
Latitude and Longitude. By Jambs Grbbnwood, B.A., of Tesus College, 
Cambridge. To which are added, Directions for Great Circle Sailing ; an 
Essay on. the Law of Storms and Variable Winds ; and Explanations of 
Terms used in Ship-building. Ninth Edition, with several Engravings and 
Coloured Illustrations of the rlags of Maritime Nations, as. 

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. Tog[ether with Practical Remarks on the Screw and Propelling Power, 
as used in the Royal and Merchant Navy. Ky Robert Murray, C.E., 
Engineer- Surveyor to the Board of Trade. With a Glossary of Technical 
Terms, and their Equivalents in French, German, and Spanish. Fifth Edition, 
revised and enlarged. Illustrated. 3s. 
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Shipbuilding, Navigation, etc., continued. 

SjWf. THE FORMS OF SHIPS AND BOATS: Hints, Eip^rimftnfc. 
ally DeriTed. on some of the Priiiciples regiilating Ship-bttUdiilj|. By W. 
Bland. Siztn Edition, revised, with nuitiferoiis Illustrations and ModMs. xs. 6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, ih ThWry 
and Practice. With Attenrpts to facilitate the Finding of the Tiin6 and the 
Longitude at Sea. By J. R. Young, formerly Professot of Matii^inatics in 
Belmst College. Illustrated, ts. 6d. 

100*. TABLES intended 10 facilitate the Operations of Navifation and 
Nautical Astronomy, as an Accompaniment to the above Book. By J. R. 
YouNO. xs. 6d. 

106. SHIPS' ANCHORS, a Treatise on. By George Cotsell, 

N.A. Illustrated, xs. 6d. 

149. SAILS AND SAIL-MAKING, an Elementary Treatise oli. 
With Draughting, and the Centre of ££Ebrt of the Sails. Also, Weights 
and Sizes 01 Ropes ; Masting, Rigging, and Sails of Sti&dm TessAh, &c., &c. 
Tenth Edition, enlarged, with an Appendix. By Robert EIipPINO, NA., 
Sailmaker, Quayside, Newcastle. Illustrated, ss. 6d. 

155. THE ENGINEER'S GUIDE TO THE ROYAL AND 
MERCANTILE NAVIES. By a Practical Engineer. Revised by D. 
F. M'Carthy, late of the Ordnance Survey Office, Southampton. 3s. 



PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY, for the Use of Beginners. By Professor (George 

FowNBs, F.R.S. With an Appendix, on the Application of Chemistry to 
Agriculture, zs. 

2. NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural Science in 
King's College School, London. Woodcuts, zs. 6d. 

4. MINERALOGY, Rudiments of; a concise View of the Properties 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s. 

6. Mechanics, Rudimentary Treatise on; being a concise Ex- 

fiosition of the General Principles of Mechanical Science^ and their Applica- 
ions. B^ Charles Tomlinson, Lecturer on Natural Science in fang's 
College School, London. Illustrated, zs. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been applied. By Sir W. Snow 
Harris, F.R.S., &c. With considerable Additions by R. Sabinb, CJS,., 
F.S.A. Woodcuts, zs. 6d. 
7*. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow HARkis. New 
Edition, revised, with considerable Additions, by Robert Sabine, C.E., 
F.S.A. Woodcuts, zs. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Magnetical Science, and the Purposes to which it has been applied. 
By Sir W. Snow Harris. New Edition, revised and enlarged by H. M. 
NoAD, Ph.D., "Vice-President of the Chemical Society, Author of "A 
Manual of Electricity," &c., &c. With Z65 Wooocuts. 3s. 6d. 

11. THE ELECTRIC TELEGRAPH; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabine, C.E., F.S.A., &c. 

Woodcuts. 3s. 

12. PNEUMATICS, for the Use of Beginners. By Charles 

Tomlinson. Illustrated, zs. 6d. 

72. MANUAL OF THE MOLLUSC A ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by 
Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts, 
6s, 6d. Cloth boards, 7s. 6d. 
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Physical Science, Natural Philosophy, etc., conHntad, 

1^^^. PHOTOGRAPHY, Popular TVcatisc on; with a Description of 
;the Stereoscope, &c. Translated from the French of D. Van Monckuovin, 
by W. H. Thornth WAITS, Ph.D. Woodcuti. xi. 6d. 

96. ASTRONOMY, By the Rev. R. Main, M.A., F.R.S., &c. 

New and enlarged Edition, with an Appendix on " Spectrum Analysis." 
Woodcuts, zi. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embraciiur also a clear development of Hydroitatici, Hydrodynamics, and 
Central Forces. By T. Bakbr, C.E. is. 6d. 

138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks' Remembrancer, and Guide to Candidates for Employ- 
ment in the Telegraph Service. By R. Bond. Fourth Edition, revised and 
enlarged : to which is appended, OuESTIONS on MAGNETISM. ELEC- 
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students, 
bv W. McGregor, First Assistant Superintendent, Indian Gov. Telegraphs. 
Woodcuts. 3s. 

143. EXPERIMENTAL ESSAYS. By Charles Tomlinson. 

I. On the Motions of Camphor on Water. II. On the Motion of Camphor 
towards the Light. III. History of the Modem Theory of Dew. Woodcuts, zs. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's " Rudiments of Geology." By Ralfii Tatb, A.L.S., 8cc. Numerous 
Woodcuts, as. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock's "Rudiments." By Ralph Tatr, A.L.S., «tc. Woodcuts, as. 6d. 

173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 
il Historical. Partly based on Major-General Portlock's "Rudiments of 
... Geology." By Ralph Tate, A.L.S., F.G.S., &c., &c. Numerous Illustra- 
'^' tions. In One Volume. 48. 6d. 

183. ANIMAL PHYSICS, Handbook of. By Dionysius Lardner, 
^ D.C.L., formerly Professor of Natural Philoiiophy and Astronomy in Uni- 
. versity College, London. With 520 Illustrations. In One Volume, cloth 

104. boards. 7s. od. 

•#* Sold alio in 7\vo Patit, as follown .— ' 
183. Animal Physics. By Dr. Lardnbr. Part I., Chapter I— VII. 4s. 
X84. Anihal Physics. By Dr. Lardnxr. Part II. Chapter VIII— XVIII. 3«< 



MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fxnwick, 
Surveyor of Mines, and Thomas Bakxr, C.E. Illustrated, as. 6d. 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seeking, Mining, and Asiaying Copper, and Manufacturing its Alloys. 
By RoBRRT H. Lamborn, Ph.D. Woodcuts, as. 6d. 

134. METALLURGY OF SILVER AND LEAD, A Description 

of the Ores ; theit Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts, as. 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 

ANDBR Watt, F.R.S.S.A. New Edition. Woodcuts, as. 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, See. Comprising Observations on the Materials from, and 
Processes by which they are manufactured ; their Special Uses, Applica- 
tions, Qualities, and Efficiency. By William Morgans, Lecturer on Mining 
at the Bristol School of Mines, as. 6d. 

I72*. MINING TOOLS, ATLAS of Engravings to Illustrate the 
above, containing 335 Illustrations of Mining Tools, drawn to Scale. 4to* 
4s. 6d. 
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Mining, Metallurgy, etc,, continued. 
176, METALLURGY OF IRON, a Treatise on the. Containing 

Outlines of the History of Iron Manufacture, Methods of Assay, and Analyses 
of Iron Ott», Processes of Manufacture of Iron and Steel, &c. By H. 
Baubrman, F.G.S., Associate of the Royal School of Mines. Fourth 
Edition, revised ana enlarged, with numerous Illustrations. 4s. 6d. 
180. COAL AND COAL MINING: A Rudimentary Treatise on. 
By Warington W. Smyth, M.A., F.R.S^ «tc., Chief Inspector of the 
Mines of the Crown and of the Duchy of Cornwall. New Edition, revised 
and corrected. With numerous Illustrations. 3s. 6d. 



EMIGRATION. 



154. GENERAL HINTS TO EMIGRANTS, Containing Notices 
of the various Fields for Emicrration. With Hints on Preparation for 
Emigrating, Outfits, 8cc., 8cc. With Directions and Recipes useful to the 
Emigrant. With a Map of the World. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL. By Robert 
Jambs Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. as. 

159. THE EMIGRANT'S GUIDE TO AUSTRALIA, New South 

Wales f Wetiern Australia^ South Australia^ Victoria, and (Queensland, By 
the Rev. Jambs Baird, B.A. Map. 2s. 6d. 

160. THE EMIGRANTS GUIDE TO TASMANIA and NEW 

ZEALAND, By the Rev. James Baird, B.A. With a Map. 2s. 

iSgScTHE EMIGRANT'S GUIDE TO AUSTRALASIA, By the 
160. Rev. J. Baird^ B.A. Comprising the above two volumes, z2mo, cloth boards. 
With Maps of Australia and New Zealand. 5s. 



AGRICULTURE. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By 
G. Drysdale Dkmpsby, C.E. Illustrated, is. 6d. 
%• WttA " Drainage of Towns and Buildings," in One Vol., 3*. firfl 

63. AGRICULTURAL ENGINEERING: Farm Buildings, Motive 
Powers and Machinery of the Steading, Field Machines, and Implements. 
By G. H. Andrews, C.E. Illustrated. 3s. 

66. CLAY LANDS AND LOAMY SOILS. By Professor 

Donaldson, is. 
131. MILLER'S, MERCHANTS, AND FARMER'S READY 

RECKONER, for ascertaining at sight the value of any quantity of Com, 
from One Bushel to One Hundred Quarters, at any given price, from ;^z to 
£$ per quarter. Together with the approximate values of Millstones and 
Millwork, &c. IS. 

140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts, as. 

141. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outunes of Modern Farming.) By R. Scorr 
Burn. Woodcuts. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES, (Vol. 3. 

Outlines of Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outumbs 
OF Modern Farming.) Woodcuts. 2St 

146. UTILIZATION OF SEWAGE, IRRIGATION^ AND 

RECLAMATION OF WASTE LAND. (Vol. ^. Outlines of Modern 
Farming.) By R. Scott Burn. Woodcuts, as. 6d. 

%* Nos. X40-x-a-5-6, in One Vol., handsomely half-bound, entitled " Outlines op 
Modern Farming." By Robert Scott Burn. Price xas. 

lyj. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Dv Breuil, Revised by Geo. Glbnny. 187 Woodcuts. 38. 6d. 
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FINE ARTS. 

90. PERSPECTIVE FOP BEGINNERS. Adapted to Young 

Students and Amateurs in Architecture, Painting, Sec. By Oborgb Pynb, 

Artist. Woodcuts, as. 

40 GLASS STAINING; or, Painting on Glass, The Art of. Com- 

Sc prising Directions for Preparing the Pigments and Fluxes, laying them upon 

^1 I the Glass, and Firing or Burning in the Colours. From the German of Dr. 

^ ' Gbssbrt. To which is added, an Appendix on Thb Art of Knamulling, 

Sec., with Thb Art of Painting on Glass. J'rom the German of Emanuel 

Otto Frombrro. In One Volume, as. 6d. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 

numerous Examples. By Charlbs Child Spbncbr. as. 6d. 
71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected from the Best Masters, by Charlbs 
Child Spkncsr. ts 61I 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic. Miniature. 
Painting on Ivon'» Vellum. Pottery, Enamel, Glasf, &c. With Historical 
Sketches of the Progress of the Art by Thomas John Gullick, assisted by 
John Timbs, F.S.A. Third Edition, revised and enlarged, with Frontispiece 
and Vignette. 5s. 

186. A GRAMMAR OF COLOURING, applied to Decoradve 
Painting and the Arts. By Georgb Fibld. New Edition, enlarged and 
adapted to the Use of the Ornamental Painter and Designer. By Elus A. 
Davidson, Author of " Drawing for Carpenters," 8ic. With two new 
Coloured Diagrams and numerous Engravings on Wood. as. 6d. 



ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 
32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 

their Construction and the Methods of Testing, Adjusting, and Using them 
are concisely Explained. ^ By J. F. Hbathbr, M.A.. of the Royal Military 
.Academy, Woolwich. Originstl Edition, in z vol.. Illustrated, zs. 6d. 
* «* In ordering ine ahove^ be careful to sa^, ** Original Edition^* org^ve the numhet 
in the Series (32) io distinguish $i from the Enlarged Edition in 3 vols. 
{Nos. Z68-0-70.) 
60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with all the Modem Improvements Arraneed for the Use of ;Schools and 
Private Students; also for Practical Land Surveyors and Engineers. By 
T. Bakbr. C.E. New Edition, revised by Edward Nuobnt, C.E. Illus- 
trated with Plates and Diagrams. 2s. 
ti*. READY RECKONER FOR THE ADMEASUREMENT OF 
LAND. By Abraham Arman, Schoolmaster, Thurleigh, Beds. To which 
is added a Table^ showing the Price of Work, from 2s. 6d. to ;^z per acre, and 
Tables for the Valuation of Land, from zs. to ;^z,ooo per acre, and from one 
pole to two thousand acres in extent, &c., &c. zs. 6d. 
76. DESCRIPTIVE GEOMETR Y, an Elementary Treatise on ; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. Monob. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application of Descriptive Geometry to various branches of the Arts. Bv 
T. F. Hbathbr, M.A. Illustrated with i± Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Piano and Geometrical Con- 
struction of the Ground. By J. F. Hbathbr, M.A. With 2Z5 Woodcuts. 2s. 

179. PROJECTION : Orthographic, Topographic, and Perspective: 

fiving the various Modes of Delineating Solid Forms by Constructions on a 
ingle Plane Surface. By T. F. Hbathbr, M.A. [In preparation* 

*«* The above three volumes will form a Complbtb Elbmbntary Coursb of 

Mathematical Drawing. 
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Arithmetic, Greometry, Mathematics, etc., continued. 

83. COMMERCIAL BOOK-KEEPING. With Commercial PhrascB 
fand Forms in Bnglish. French, Italian, and German. By jAiiis H&Dl)dK, 

M.A., Arithmetic Master of ELing's College School, London, xs. 

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. For 
tibe Use of Schools and for Self-Ihstruction. By J. R. Young, late Professor 
of Mathematics in Bel&st College. New Edition, with Index, xs. 6d. . 

&f* ▲ Kbt to the above, containing Solutions in full to the Exercises, toother 
with Comments, Explanations, and Improved Processes, for the Use di 
Teachers and Unassisted Learners. By J. R. TouNO. is. 6d. 

85. EQUA TIONAL ARITHMETIC^ appUed to Questions of Interest, 
85*. Annuities, Life Assurance, and General Commerce ; with various Tables by 

which all Calculations may be greatly facUitated. By W. Hipslbt. 2s. 

86. ALGEBRA, the Elements of. By James Haddon^ M.A., 

Second Mathematical Master of Ring's College School. WiUi Appendix, 
containing miscellaneous Investigations, and a Collection of Problems it 
various parts of Algebra, as. 

86^ A SlST AND Companion to the above Book, forming an extensive rgaository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. Especially adi^ted for Self-lnstmc- 
tion. By J. R. Young, is. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 

89, and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Hbnry Law, C.E. as. 6d. 

•«* Sold also separately , viz. : — 

88. Euclid, The First Three Books. By Hbnry Law, C.E. is. 

89. EucuD, Books 4, 5, 6, xz, xt. By Hbnrv Law, C.E. xs. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

a Rudimentary Treatise on. By James HANN,'late Mathematical Master of 
King's College School, London. A New Edition, re-written and enlarged 
by J. R. YouNO, formeyy Professor of Mathematics at Belfast College, as. 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, IrondoA. xs. 

91. SPHERICAL TRIGONOMJSTR Y, the Elements of; By James 

Hann. Revised by Charles H. Dowlino, C.E. is. 
%• Or with *' The Elements of Plane Trigonometry t" in One Volume, 2*. 

93. MENSURATION AND MEASURING, for Students and Prac- 

tical Use. With the Mensuration and Levelling of Land for the Purposes of 
Modem Engineering. By T. Bakbr, C.E. New Edition, with Corrections 
and Additions by E. Nugent, C.E. Illustrated, is. 6d. 

94. LOGARITHMS, a Treatise on; with Mathematical Tables for 

facilitatit^ Astronomical, Nautical, Trigonometrical, and Logarithmic Calcu- 
lations ; Tables of Natural Sines and Tangents and Natural Cosines. By 
Hbnry Law, C.E. Illustrated. 2s. 6d. 

ioi». MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W. S. B. Woolhousb, F.R.A.S., &c. is. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

HoMERSHAM Cox, B.A. Illustrated, is. 

103. INTEGRAL CALCULUS, Examples on the. By James Hann, 

late of King's College, London. Illustrated, is. 

101. DIFFERENTIAL CALCULUS, Examples of the. By W. S. B. 
WooLHOUSE, F.R.A.S., &c. IS. 6d. 

104. DIFFERENTIAL CALCULUS, Examples and Solutions of the. 
By James Haddon, M.A. is. 
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Arithmetic, Greoxnetry, Mathematics, etc.| omHnued, 

105. MNEMONICAL LESSONS, — Geomktry, Algebra, and 
Tkioonombtut, in But Mnemonical LaMoni. By the Rer. Tuomas 
Pbntnoton Kimkmak, M.A. zi. 6d. 

136. ARITHMETIC^ Rudimentary, for the Use of Schools and Self- 

Instniction. By Jambs Haddon, M.A. KoTiied by Aoraham Arman. 
xf. 6d. 

137. A KsY TO Haddon's Ruoihbntary Arithmitic. By A. Arman. ii. 6d. 

147. ARITHMETIC^ Stsppino-Stonb to; being a Complete Course 

of Excrciie* in the Pint Four Rulet (Simple and Componnd), on an entiiely 
new principle. For the Use of Elementary S<:hools of cvpry Urade. Intrn<l{*d 
as an Introduction to the more extended worki on Arithmetic. By Auraiiam 
Arman. h. 

148. A KsY TO Stbppino-Stonb to Arithmetic. By A« Arman. ii. 

158. THE SLIDE RULE, AND HOW TO USE IT; containing 
full, eaiy. and simple Instructions to perform all Business Calculations with 
unexampled rapimty and accuracy. By Ciiarlbs Hoarb, C.£. With a 
Slide Rule in tuck of cover. 3s. 

168. DRAWING AND MEASURING INSTRUMENTS. Includ- 

inf— I. Instruments employed in Geometrical and Mechanical Drawinir, 
and in the Constmction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. irKATiixR, M.A^ late of the Royal 
Military Academy. Woolwich, Author of " Descriptive Geometry," See, fcc. 
Illustrated, is. ia. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes. Microscopes, and Apparatus for producing copies ofMaps and Plans 
by Photography. ByJ. P. Hbathbr, M.A. Illustrated, is. od. 

170. SURVEYING AND ASTRONOMICAL INS7RUMENTS, 

Includinjr— I. Inltruments Used for Determining the Geometrical Features 

of a portion of Ground. II. Instruments Kmploycd in Astronomical Ubsurvu* 

ilons. By J. F. Hbathbr, M.A. llluKtrated. is. 6d. 

%• The above three volumes form an eniafgvmrnt ofihe Authot's origifMl work. 

** Mathematical Instruments: their Construciion, Adjustment, Testing, and Use, ' 

the Eleventh Edition 0/ which is on sale^ price is. bd. (See No. 3a in the Series,) 

x^^ MATHEMATICAL INSTRUMENTS, By T. F. Hkathkr, 
X69. \ M.A. BnUrged Edition, for the most part entirely ro-wrftten. The 3 Parts as 
X70.J above, in One thick Volume. With numerous Illustrations. Cloth boards. 5s. 

185. THE COMPLETE MEASURER ; settinj^ forth the Measure- 
ment of Boards, Qlass, 8tc., 8cc. ; Unequal-sided, Square-sided, Octagonal- 
sided, Round Timber and Stone, afad Standing Timber. With just Allow- 
ances for the Bark in the respective species of Trees, und proper deductions 
for the waste in hewing the trees, 81c. \ also a Table showing the solidity of 
hewn or eight-sided timber, or of any octagonal -sided column. Compiled 
for the accommodation ot Timber-growers, Merchants, and Surveyors. 
Stonemasons, Architects, and other*. By Richard Horton. Tliird 
Edition, with considerable and valuable additions. 4s. [Just published. 



LEGAL TREATISES. 



50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons, ITiird Edition, revised and considerably 
enlarged. 3J. [Just publisbsd, 

i« A HANDY BOOK ON THE LAW OF FRIENDLY, IN 
^ DUSTRIAL &- PROVIDENT BUILDING f LOAN SOCIETIES. 
With copious Notes. By Nathanibl Wiiitb, of H.M. Civil Service, xs. 

16^ THE LAW OF PATENTS FOR INVENTIONS; and on 
the Protection of Designs and Trade Marks. By F. W. Campin, Barrister- 
at-Law. as. 
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MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, ME TALL URGY, ARCH/E- 
OLOGY, ike FINE ARTS,&^, With Explanatory Observations on various 
Subjects connected with Applied Science and Art. By John Wbalb. 
Fifth Edition, revised and corrected. Edited by Robert Hunt, F.R.S.y 
Keeper of Minine Records, Editor of Ure's " Dictionary of Arts, MandRac- 
tures, and Mines. ' Numerous Illustrations. 5s. 

12. MANUAL OF DOMESTIC MEDICINE, By R. Gooding, 
B.A., M.B. Intended as a Family Guide in all Cases of Accident and 
Emergency. 3S. 

2*. MANAGEMENT OF HEALTH, A Manual of Home and 
Personal Hygiene. By the Rev. James Baird, B.A. is. 

13. FIELD ARTILLERY ON SERVICE, on the Use of. With 
especial Reference to that of an Army Corps. For Officers of all Arms. 
By Taubbrt, Captain, Prussian Artillery. Translated from the German by 
Lieut.-Col. Henry Hauilton Maxwell, Bengal Artillery, is. 6d. 

3». SWORDS, AND OTHER ARMS used for Cutting and Thrust- 
ing, Memoir on. By Colonel Marby. Translated from the French by 
Colonel H. H. Maxwell. With Notes and Plates, is. 

50, LOGIC, Pure and Applied. By S. H. Emmens. Third 
Edition, is. 6d. 

52. PRACTICAL HINTS FOR INVESTING MONEY. With 
an Explanation of the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Sworn Broker, is. 6d. 

53. SELECTIONS FROM LOCKERS ESSAYS ON THE 
HUMAN UNDERSTANDING, With Notes by S. H. Emmens. as. 

93. HANDBOOK OF FIELD FORTIFICATION, intended for the 
Guidance of Officers Preparing for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd 
Sutherland Highlanders, &c. With 163 Woodcuts. 3s. 



EDUCATIONAL AND CLASSICAL SERIES. 



HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. A Text 
Book for Schools and Colleges. By William Douglas Hamilton, F.S.A., 
of Her Majesty's Public Record Omce. Fourth Edition, revised and brought 
down to zii72. Maps and Woodcuts. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton. 
of University College, London, and Edward Levien, M.A., of Balliol 
College, Oxford, as. 6d. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Levien, of Balliol College, Oxford. Map, ss. 6d. ; cl. bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

firom the Creation of the "World to the Conclusion of the Franco-German 
War. The Continuation by W. D. Hamilton, F.S.A., of Her Majesty's 
Record Office. 38. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. Eocii R Rand, 
B.A. IS. 
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ENGLISH LANGUAGE AND MISCEL- 
LANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hydb 
Clarke, D.C.L. Third Edition, zi. 

II*. Philology f Handbook of the Comparative Philology of English, 
Anglo-Saxon. FriBian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, DaniBh, Swedish, Icelandia, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hydb Clarke, D.C.L. zs. 

12. Dictionary of the English Language, as Spoken and 

Written, Containing above zoo,ooo Words. By Hydb Clarke, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brbnan. 
z6th Edition, zs. 

49. Derivative Spelling-Book : Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, S|>anish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. KowBOTHAM, F.R.A.S. Improved Edition, zs. 6d. 

51. The Art of Extempore Speaking: Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. Fifth Edition, carefully corrected. 
2S. 6d. 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By T. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, zs. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Public and Private Examinations. By the Kev. Edoar 
Rand, B.A. zs. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla* 
ture and Notation. By vVm. W. Pink, Practical Chemist, &c., and Gboroi 
£. Webster, Lecturer on Metallurgy and the Applied Sciences, Notting- 
ham. 2Si 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Adapted to the Reouirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely ; formerly H.M. Inspector 
of Schools. 

Introductory Primer, 3d. 

i. d. 
Fourth Standard . . . z 3 
Fifth # „ . . • .16 
Sixth „ . . . . z 6 

Lessons from the Bible. Part I. Old Testament, zs. 
Lessons from the Bible. Part II. New Testament, to which is added 
The Geography of the Bible, for very young Children. By Rev. C. 
Thornton Forstbr. zs. 2d. *J* Or the Two Parts in One Volume, as. 



s. d. 

First Standard . .06 
Second „ . . o zo 

Third „ . . z o 



FRENCH. 



24. French Grammar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. zs. 

25. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering, Mining, on Railways, &c. By Alirbo 
Elwes. zs. 6d. 

26. English-French Dictionary. By Alfred Elwes. 21. 
25,26. French Dictionary (as above). Complete, in One VoL, 38.; 

cloth boards, 3s. 6d. *»* Or with the Grammar, cloth boards, 4s. 6d. 
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French, ca m ti nued , 

47. French and Englisli Phrase Book: containiiig Intro- 
ductory Lessons^th Translations, for the convenience of Students ; sevenl 
Vocabularies of Words, a Collection of suitable Fbrasea, (uul Sa» Vamiliar 
Dialogues, is. '"^ 

GERMAN. 

39. German Grammar. Adapted for English Stadents, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany ; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. %%. 

41. German Triglot Dictionary. By Nicholas Estbehazt, 

S. A^ Hamilton. Part I. English-Crerman-French. is. 

42. German Triglot Dictionary. Part n. German-French- 

English. IS. 

43. German Triglot Dictionary. Part HI. French-German- 

English, zs. 

41-43. Grerman Triglot Dictionary (as above), in One Vol., 3s.; 

doth boards, 4s. %* Or with the Gbrman Grammar, cloth boards, 5s. 

ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwbs. is. 

28. Italian Triglot Dictionary, wherein the Grenders of aU the 

Italian and French Nouns are carefully noted down. By Alprid Elwbs. 
Vol. I. Italian-English-French. 2s. 

30. Italian Triglot Dictionary. By A. Elwes. Vol. i. 

English-French-Italian. 2s. 

32. Italian Triglot Dictionary. By Alfred Elwbs. Vol. 3. 

French-Italian -English. 2s. 

28,30, Italian Triglot Dictionary (as above). In One Vol., 6s.; 
32. doth boards, 7s. 6d. *»* Or with the Italian Grammar, cloth bds., St. HL 



SPANISH AND PORTUGUESE;. 

34. Spanish Grammar) in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. is. 6d. 

35. Spanish-English and Bnglish-Spanlsh Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, ftc, 
with the proper Accents and the Grender of every Noun. By Alrbd Elwis. 
4s. ; cloth boards, 5s. %* Or with the Grammar, cloth boards, 6«. 

55. Portuguese Gramnoiar, in a Simple and Practical Farm. 
With a Course of Exercises. By Alfred Elwbs, Author of " A Spanish 
Grammar," &c. is. 6d. [Jusi published. 



1 



HEBREW. 

46*. Hebre^fv Grammar. By Dr. Bresslau. is. 6d. 
44. Hebrew^ and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. Brbsslau. 6s. %* Or with the Grammar, 71. 

46. English and Hebrew Dictionary. By Dr. Bresslau. 3s. 
44*46. Hebrew Dictionary (as above), in Two Vols., complete^ irfth 

46*. the Grammar, cloth boards, 12s. 
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LATIN. 

19. Latin Grammar. Containing the Inflections and Elementary 

Principlet of TranaUtion and Conitruction. hy tbe R<^. Thomas Qooowin, 
M.A., Head Master of the Greenwich Proprietary School, xi. 

20. Latin-English Dictionary. Compiled fropa the best Autho- 

ritiei. Byfthe Rev. Thomas Goouwi^, M.A. as. 
^2, English- Latin Dictionary j together with an Appendix of 
French and Italian Words which hav« their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 

20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6<l. ; 
cloth boards, 48. 6d. \* Or with the Grammar, cloth boards, 58. 6d. 

LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by Henry Youno, 
lately Second Master of the Koyal Grammar School, Guildford, xs. 

2. Caesaris Commentarii de BeUo Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Youno. as. 

13. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

introduction, Analysis, i^od Notes Explanatory and Critical, by the Rev. 
Jamrs Davirs, M.A. zs. 

14. Ciceronis Cato Major, Laclius, Brutus, sive de Senectute, de Ami- 

cttia, de Claris Oratordus Dialog!. With Notes by W. Brownmoo Smith, 
M.A., F.R.G.S. as. 

3. Cornelius Nepos. With Notes. Intended for the Use of 

Schools. DyH. youno. zs. 

6. Horace; Odes, Epodc, and Carmen Sseculare. Notes by H. 

Youno. zs. 6d. 

7. Horace; Satires, Epistles, and Ars Poetica. Notes by W. Brown- 

Rioo Smith, M.A., F.R.G.S. zs. 6d. 

21. Juvenalis Satires. With Prolegomena and Notes byT. H. S. 

EscoTT, H.A., Lecturer on Logic at King's College, London, zs. 6d. 

16. Livy : History of Rome. Notes by H. Youno and W. B. Smith, 

M.A. Part z. Books i., ii., zs. 6d. 
z6». — — Part a. Books iii., iv., v., zs. 6d. 
Z7. Part 3. ])ooks xxi. zxii., zs. 6d. 

8. Sallustil Crispi Catalina et Bellum Jugurthinum. Notes Critical 

and Explanatory, by W. M. Donnb, D.A., Trinity College, Cambridge. 
zs. 6d. 

10. Terentii Adelphi Hecyra, Phormio. Edited, with Notes, Critical 
and Explanatory, by the Rev. Jambs Daviss, M.A. as. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. Jamrs Davirs, M.A. zs. 6d. 

XI. Terentii Ennuchus, Comocdia. Edited, with Notes, by the Rev. 
Jamrs Davirs, M.A. zs. 6d. Or the Adolphi, Andria, and Eunuchus, 
3 vols, in z, cloth boards, 6s. 

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Biico« 

lies Dy W. RusuTON, M.A., and on the Goorgics by H. Youno. xs. 6d. 

5. Virgilii Maronis Mncis, Notes, Critical and Explanatory, by H. 
Youno. as. 

19. Latin Verse Selections, from Catullus, TibuUus, Fropertius, 

and Ovid. Notes by W. B. Donnx, M.A., Trinity College, Cambriage. ts. 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Florus,. Velleius Paterculus, Valerins Maxlmus Sueto- 
nius, A^uleius, Stc. Notes by W. B. Donnx, M.A. as. 

7, STATf oners' hall COURT, LUDGATR HILL^ V..CU 



l6 W£ALE*S EDUCATIONAL AND CLASSICAL SERIES. 



GREEK. 

14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of oar own da/. By Haki 
Claddb Hamilton. xs.€d. 

15,17. Greek Lexicon. Containing all the Words in General Use, with 

their Significations, Inflections, and Doubtful Quantities. BtJIbnry R. 
Hamilton. Vol. 1. Greek-English, ss. ; Vol. 2. English-Greek, 2s. Or the 
Two Vols, in One, 4s* : cloth boards, 5s. 

14.15. Greek Lexicon (as above). Complete, with the Grammar, in 

17. One Vol., cloth boards, 68. 

GREEK CLASSICS. With Explanatory Notes in English. 

I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, byH. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the High School, Glasgow, xs. 

30. .^schylus : Prometheus Vinctus : The Prometheus Bound. From 
the Text of Dindorp. Edited, with English Notes, Critical and Explanatory, 
by the Rev. Jambs Davibs, MA. is. 

32. >£>schylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, M.A. xs. 

40. Aristophanes : Achamians. Chiefly from the Text of C. H. 

Wbisb. With Notes, by C. S. T. Townshbnd, M.A. is. 6d. 

26. Euripides: Alcestis. Chiefly from the Text of Dindorf. With 
Notes, Critical and Explanatory, by John Milnbr, B.A. is. 

23. Euripides : Hecuba and Medea. Chiefly from the Text of DiH- 
DORF. With Notes, Critical and Explanatory, by W. Brownriog Smith, 
M.A., F.R.G.S. IS. 6d. 

14-17. Herodotus, The History of, chiefly after the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Learv, M.A., D.C.L. 

Part I. Books i.j ii. (The Clio and Euterpe), 2s. 

Part 2. Books iii., iv. Qlie Thalia and Melpomene), 2S. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), «.' 

Part 4. Books viii., ix. (The Urania and Calliope) and Index, is. 6d. 

5-12. Homer, The Works of. According to the Text of Barumlein. 
With Notes, Critical and Explanatory^ drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 
Lbary, M.A., D.C.L. 

The Iliad : Part x. Books i. to vi.^ is. 6d. I Part 3. Books xiii. to xviii., xs. 6di 
Part 2. Books vii. to xii., xs. 6d. | Part 4. Books xix. to xxiv., xs. 6d. 

The Odyssey: Part x. Books i. to vi., xs. 6d. Part 3. Books xiii. to xviii., is. 6d. 
Part 2. Books vii. to xii., IS. 6d. Part 4. Books xix. to xxiv., and 

Hymns, 2s. 

4. Luclan's Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Young, is. 
II. Plato's Dialogues: The Apology of Socrates, the Crito, and 
the Phaedo. From thd Text of C. F. Hermann. Edited with Notes, Critical 
and Explanatory, by the Rev. James Davies, M.A. 2S. 

18. Sophocles: CEdipusTyrannus. Notes by H. Young, is. 

20. Sophocles: Antigone. From the Text of Dindorf. Notes, 
Critical and Explanatory, by the Rev. John Milnbr, B.A. 2s. 

41. Thucydides : History of the Peloponnesian War. Notes by H. 

Young. Book i. xs. 
2, 3. Xenophon's Anabasis ; or, The Retreat of the Ten Thousand. 

Kotos and a Geographical Register, by H. Young. Part i. Books i. to iii.i 
IS. Part 2. Books iv. to vii., is. 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 
duction by Ll. F. W. JiiWiTT. is.6d. • 

CROSBY LOCKWOOD Al^P CO., T, ^KT\W^^^ YLK\A. <:«Vi^T, BUG 



N 



